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Throughout the laboratories of all industry the 
name TAG always has been the accepted syno- 
nym for thermometer precision and dependabil- 
ity. Backed by the know-how acquired through a 
century of manufacture, TAG etched-stem ther- 
mometers, in both Extreme Precision and Standard 
grades, not only meet all specifications exactly, 
but give unequalled service in the most critical 
tests. Literature describing TAG ASTM Thermom- 
eters, AP! Hydrometers, and other laboratory 
instruments, available on request. 
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8mm... up to 10,000 


frames per second 


6mm...up to 5,000 


frames per second 


35mm ...up to 3,500 


frames per second 


Because of the unique simplicity of operation of 
the Western Electric Fastax Camera, you can 
quickly learn to take high-speed motion pictures. 
The Fastax has no intermittent operation . . . no 
mechanical shutter ... little to get out of order. 


Here are some of the features which make the 
Fastax so easy to operate: 

LOADING ... As easy as the average home 
movie camera—only one hold-down roller and 
one sprocket. 


1 Takes black and white or color, indoors 
or outdoors. 


Y Supplied with new type coated lens. 


1 No special power source required. 
Operates on either direct or alternating 
current. 


q Built-in argon timer marks timing pulses 
on edge of film. 


1 Weighs only 25 pounds. 


Pie 


Open view of Fastax shows unusually 
simple loading arrangement. 


FOCUSING ... Special viewing prism, coupled 
with light trap in the 8mm and 16mm cameras, 
makes possible direct focusing on ground glass 
screen. The 35mm camera uses a reflex type view- 
finder. Operator sees exactly what the lens sees. 

OPERATION ... One starting switch controls 
the camera’s operation. 

Foramore detailed description of how the Fastax operates 


—and how it can help you in research, design and test- 
ing —just fill in the coupon below. 


Bo 


ile 
This 16mm sil : 
s made W 


~ 
Graybar Electric Company 
420 Lexington Avenue, New York 17, N. Y. 


Gentlemen: Please send me descriptive literature 
on the Fastax Camera. 


at QUALITY COUNTS <a I want to borrow FREE the 16mm Fastax Film on 


DISTRIBUTORS: IN THE U.S.A.—Graybar aneomes 


(date) or —____ (alternate date). 


NAME 





COMPANY 








Electric Company. IN CANADA AND NEW- 


FOUNDLAND—Northern Electric Co., Ltd. 
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An Improved 


MANOMETER 
CHECK VALVE 








This unit more 
than repays its cost 
by preventing loss 
of indicating fluid 
and saving labor 
in re-servicing 
equipment. It also 
protects the mano- 
meter against high 
pressure surges. 




















Fabricated of stain- 
less steel the Float 
Check Valve may 
be used with any 
Meriam indicating 
fluid. It is 4” high, 
1-1/8” in diameter and is designed for 
100 psi maximum line pressure. It is in- 
stalled in a vertical position at the top of 
the manometer column to be protected. 


Known as Model M-104, this Check 
Valve is the result of many years’ devel- 
opment. It has been thoroughly tested 
and proven. Patent is pending. It is in 
keeping with Meriam high standards of 
accuracy and dependability and fills a 
definite need. May we send you com- 
plete information and prices? 









THE MERIAM INSTRUMENT CO. 


10958 MADISON AVENUE e CLEVELAND 2, OHIO 


Western Division: 1418 Wilson Ave., San Marino 9, Calif. 
In Canada: Peacock Bros., Ltd., Montreal 


MERIAM : 


Cysts sumer 


ESTABLISHED 191) 
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“Big Industry” Prizes Your Know-how 
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VERY reader of these lines should 
plan to be in Philadelphia Sep- 
mmber 13 to 17. This third Conference 
nd Exhibit of the ISA will be the 
argest—but its size is not the sole at- 
raction, Another reason for going is 
hat thousands of different devices, 
nany of them new, will be displayed by 
5) exhibitors. Still another reason is 
he rich variety of the program: 

Four societies will participate. 

Industrial Instruments and Regulators 
nivision, A.S.M.E.—two sessions, five papers ; 
Subcommittee on Electronic Instruments, 
|.E.E.—two sessions, seven papers ; 
sicfae American Institute of Physics. — three 
essions, nine papers ; 

[SA.—eight sessions, eighteen papers. 

Also Educational Lectures on Electrical 
feasurements and Industrial Instruments. 

But the strongest reason for going is 
hat the atmosphere will be, as never 
before, one of Success. It is certain 
hat many prominent industrial execu- 
ives will attend and will be thinking 
of themselves as YouR fellow-workers 
n the field of Instrumentation. 

Signs pointing to this sort of a gath- 
pring have been unmistakable of late. 
n the following we shall attempt a 
ultiple definition in terms of (1) the 
hings, (2) the know-how and (3) the 
nen—a multiple definition for high 
pxecutives as well as for beginners. 

In recent years readers have seen, 
ore and more frequently, not only in 
pil industrial journals but in news- 
apers and popular magazines, such 
xpressions as “blast furnace instru- 
entation,” “V-2 instrumentation,” 
‘rat-cracker instrumentation,” ‘“‘wind- 
unnel instrumentation,” “DC-6 instru- 
entation” and even “kitchen-range 
nstrumentation.” 

In a material sense “instrumenta- 
ion” means “gadgets.” This is unde- 
niable... but it is regrettable. Though- 
ul readers have intuitively felt, when 
hey read or heard such an expression 
2s “pilot-plant instrumentation,” that 
bven its purely physical, material mean- 
ng is not “a bunch of things,” but a 
planned and orderly group of things. 
Thus, the word “instrumentation” 
with a small i) means more than in- 
struments: it means a number of de- 
ices for measurement and automatic 
ontrol intelligently and purposefully 


ALE 




































7 lesigned, specified and installed. It 
Hasket, Agmeans AN ARRAY OF DIVERSIFIED MEAS- 
y 4323) ADREMENT AND CONTROL DEVICES WHOSE 


[ANY SPECIAL FUNCTIONS ARE MAR- 
SHALLED INTO ONE COMMON MISSION. 

Thoughtful readers may discern that 
bven through this narrow physical defi- 
ition —a definition of things — there 


9 shines forth the underlying idea of 
ethodical codrdination; that is to say, 
sale bf a technique, a know-how, a science. 
joslar't FRA second point to be emphasized is that 
i he word “Instrumentation” (with a 
: apital 1) was adopted in 1924 to denote 

he new science of measurement-and- 
chunifee Ol whose formulation then began. 


So pbaabeaete 


Big Industry’ Prizes Your Know-How 


Instrumentation has come to mean 
also a trend or “movement.” It has a 
human meaning. A third ‘point to be 
emphasized is that— 

“All men, who conceive, invent, de- 
sign, develop, build, sell, specify, apply, 
install, service and maintain measuring 
instruments, meters, gages, testers, coun- 
ters, totalizers, automatic inspection de- 
vices, automatic controllers and _ all 
their related devices and accessories are 
brothers ... making better things for 
more people, eliminating repetitive 
drudgery and making our world a bet- 
ter one.” 

The remark has often been made: 
“This sounds inspiring, but it implies 
that these people deal with many things 
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that I don’t call instruments. Isn’t there 
any limit to their field?” There is not. 
And the justification is that— 

“The Machine Age has not been free 
from evils, but the Age of Instruments 
is making Technology a pure blessing.” 

Every occupational field has its hier- 
archy. The old pre-war aviation saying, 
“from grease-monkey to Aerodynamic 
Engineer” (now “to Test Pilot’) has 
its echo in “from chart-boy to Instru- 
ment Engineer.” Since, however, Instru- 
mentation as a constituent of industry 
is even newer than instrumentation, the 
subtle gradation of job titles charac- 
terizing older phases of industry is still 
in its early evolutionary stage. The 
process may be likened to differentia- 
tion in biological evolution. Titles held 
by Instrument Men range from “me- 
chanic” to “president.” 

The youngest apprentice nurse is 
proud of her calling because she plays 
a part in the honored field of Medicine. 
She knows far less than a newly-grad- 
uated M.D., but not even the most ex- 
perienced physician has mastered all of 
medical science. So will it be with your 
know-how after the Philadelphia Con- 
ference—especially if you go there in 
person, Your own know-how may be 
humble, like that of an apprentice 
nurse, or outstanding, like a famous 
surgeons’, but you can take pride in its 
being part of a great and good know- 
how—the distinct science of Instrumen- 
tation. This new science, like Medicine, 
is a specific compound of many different 
ingredients, among them: 


knowledge in en- 


like formal 


1. A body of exact 
tirely quantitative 
Physics, 

2. A body 
mulated but 
presentation. 

oS A 
new concepts and principles 


science, 


for- 
itical 


of principles methodically 
not subject to mathem 
terminology to express the 
and permit the 


precise 


expression of other new principles when 
discovered in the future without having to 
amend the basics. 


4. A technology, much like various other 


branches of engineering. 

5. A set of guiding principles, 
like the combination purely 
safety and moral precepts 

6. A 
revisable 


somewhat 
of a material 
code a code of 


frequently 
like 


ind 
and 


loosely-organized 


body of facts opinions, 


Hygiene as compared to one of the exact 
medical sciences, 

7. A set of non-mathematical descrip 
tions of natural phenomena like high 
school physics and similarly designed for 
instruction at the apprentice level, ete., 


but distinctive and purpose 
8. A body of 
ganization charts, 
ete., not 
preferably 
Ways by 


in scope 
directions, or- 
equipment lists, training 
formulated into a sci 
well organized (in 
different 
reference, et 


operating 


schedules, 
ence but 
Various convenient 
pilers) for education, 


com 


Some of it is old; The 
ratio of old to new, as in any other sci- 
ence, is indeterminable. The bald state- 
ment that “most of the factual subject- 
matter of Instrumentation is adapted 
from older was not false 
modesty fifteen years ago, but today it 
would unjustly slight the new genera- 
tion whose many contributions, only 
recently declassified by military au- 
thorities and still clothed in the original 
equations, are enriching not only In- 
strumentation but the Queen of Sci- 
ences—Mathematics. 

The proportion of old to new varies 
with each of the eight ingredients de- 
scribed above. Ingredients 1 and 7 are 
in large part Physics, whereas No. 2 is 
a body of new principles. No. 3 is neces- 
sarily new. No. 8 is always new, for 
it must be renewed few years, 
but few persons care whether any part 
of it is truly scientific or technological 
innovation. 


some new. 


sciences” 


every 


The eight ingredients are not distinct 
compartments. On the contrary, the 
formal divisions of Instrumentation- 


its “Parts’—planned simply for the 
convenience of readers—cover such 
obvious divisions of measurement and 


control fields as ‘‘Temperature,” ‘““Chem- 
ical Analysis,” etc. Each formal divi- 
sion, however, contains all or most of 
the eight ingredients. There is also a 
growing number of informal divisions 
such as “Aviation,” “Oil Refining,” etc. 

As with other bodies of useful knowl- 
edge, the whole is far greater than the 
sum of its parts. 

temember this: The whole is greater 
than the sum of its parts. It can be pre- 
dicted that at Philadelphia in Septem- 
ber, Instrumentation will come into its 
own. This prediction is a safe one, for 
it could be said that Instrumentation 
attained a lofty status in the highest 
circles of American industry a few 
weeks ago when a Wall Street leader 
accepted the ISA’s invitation to be its 
1948 banquet speaker. —MFB 
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In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 651 





High-precision Automatic Direct-reading Barometer 


New “Model 1050 Automatic Indicat- 
ing Barometer” is a mercurial barom- 
eter provided with a _ photoelectric 
column-top follow-up which actuates 
a cyclometer register reading directly 
to thousandths of an inch and read- 
able to fractions by interpolation. En- 
tire instrument, except for amplifier 
cabinet, is enclosed in a thermostated 
housing maintained at constant tem- 
perature to eliminate completely all 
mercury-column and measuring - scale 
temperature errors. (Controlled tem- 


eeu 7 





perature is above highest at location, 
so that no cooling is required in sum- 
mer.) Use of precision-bore glass tub- 
ing for both column and reservoir gives 
perfect linearity and, hence, resump- 
tion of initial accuracy after replace- 
ment in event of breakage. Primary 
element of servomechanism which 
drives cyclometer register is a photo- 
electric detector employing a 0.002” 
ribbon of light passing through glass 
tube. Sensitiveness is so adjusted that 
only a fraction of this 0.002” width is 
used as the proportional band of the 
servomechanism. Thus, when desired, a 
0.0001” change in mercury will initiate 
servo action. (Normally such sensitivi- 
ty is not required, even at important 
weather stations or at airline altimeter- 
setting stations.) An important feature 
of new barometer is a built-in microm- 
eter, used for initial set-up and also 
for periodical checking of servo. Initial 
set-up procedure applies compensations 
for temperature, gravity and capacity; 
after which these compensations are 
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automatic. New barometer was a war 
development; was submitted to Nation- 
al Bureau of Standards, whose findings 
resulted in final improvements incorpo- 
rated in the commercial “Model 1050.” 
Servomotor now supplied is a brushless 
induction motor operating at only 100 
rpm. and permitting system to reverse 
quickly and constantly without excessive 
wear.—Ideal Laboratory Tool & Sup- 
ply Co., 3619 Evans Ave., Cheyenne, 
Wyoming. 
Please mention number 7(Q1 when filling out card 





Rechargeable Hearing-aid-type 
Instrument Battery 


New re-chargeable hearing aid bat- 
tery is a wet-cell A battery offering 
up to 18 hours of heavy service with 
one charge. It charges in six hours to 
full strength, using miniature charger 
plugged into regular a-c. outlet. Weighs 
5 oz., is fully contained in a plastic 
case measuring 14%” X %” XK 3%”.— 
Hearing Aid Division, Miniature Bat- 
teries, Sycamore, IIl. 


Please mention number 7Q2 when filling out card 





Vacuum-tube Voltmeter 


New “400C” tube voltmeter, said to 
be 30 times as sensitive as maker’s 
“400A” voltmeter, provides readings 
from 0.1 millivolt to 300 volts, through- 
out a frequency range of 20 cycles to 
2 Mc. Linear scale reads directly in 
rms. volts or in decibels based on 1 
milliwatt into 600 ohms. Generous 
overlap makes possible more readings 
at mid-scale or maximum scale, where 
accuracy is highest. Special output ter- 
minal permits use as a wide-band sta- 
bilized amplifier, for increasing gain of 
oscilloscopes, recorders and measuring 
devices. Maximum gain is 54 db. In 
service as a voltmeter, new instrument 
may be used for direct hum or noise 





readings, to determine transmit 
receiver voltages, audio, carrie) 
personic voltages, power gain 

work response. New voltmeter meas. 
ures 8” X 7%” X 10” deep, and 
operated from a 115-volt 50-60-cy¢), 
45-watt power supply.—Hew ] 
ard Co., 395 Page Mill Road, Palo Alt 
Calif. 


Please mention number 703 When filling 





Vacuum-tube Voltmeter 


New “Type 404A” vacuum-tube y 
meter is designed for a-c. measure. 


ments from 2 eps. to 20 ke., with usefy 
extending to 


range 50 ke. Voltages 





from 0.001 volts to 300 volts can b 
measured readily. New portable bat- 


1 


tery instrument is said to have 1 
times the sensitivity of a previous 
model. Input impedance is 10 meg- 


ohms, shunted by a capacitance of ap- 
proximately 20 uzfd. Accuracy is 
over a range of 2 cps. to 20 kc., 
from 20 ke. to 50 ke. of full scale in- 
cluding all error due to tube aging, 
warm-up, and battery voltage changes. 
Indicator is calibrated to read rms. 
value of a sine wave. Voltage scale is 
linear, and a db scale is also provided 
from —12 to +2. Each voltage scale is 
related to the next by exactly 10 
Instrument measures 742” X 10% 
9” and weighs approx. 14 lbs. with 
batteries—Hewlett Packard Co., 395 
Page Mill Road, Palo Alto, Calif. 


Please mention number 704 When filling out 





Ultrasonic-principle Flaw 
Detector 


New “Type SRO5” is a smaller and 
otherwise new model of maker's 
“Supersonic Reflectoscope” (see Jnstri- 
ments, June 1946, page 359) for non- 
destructive testing of metals and other 
materials for internal defects, and for 
testing welds. Specifications match 
those of older model but radical 
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changes have been made in_ size, 
appearance and operation. By elimina- 
tion of waste air space and re-design 
of circuits, weight and bulk have been 
decreased: “Type SRO5” is approx. 
14” X 16” X 28” and is carried by 
handles on case. Over-all weight is 
approx. 85 lbs., about half previous 
weight. Operation has been simplified 
by reducing number of external con- 
trols to five: sensitivity, pulse width, 
'sweep length, screen markers, and fre- 
quency. Oscilloscope tube is a smaller 
(5") high-intensity type. — Sperry 
Products, Inc., 1505 Willow Ave., Hob- 
oken, N. J. 


Please mention number 705 When filling out card 









Square-wave Generator 


' New “Type YGL-1” square-wave 
» generator, for use in school and college 
F research projects and in scientific lab- 
/ oratories, features six overlapping fre- 





quency continuous 


giving 
scoverage from 5 to 125,000 cycles. It 


: ranges, 
jdelivers a rectangular wave output 
i voltage with 25% negative pulse, and 
| rise time for leading edge of 0.3 
/microsecond. Self-contained power sup- 
‘ply provides stable output under con- 
) ditions of commercial line voltage fluc- 
» tuation. Output may be synchronized 
| to external source if desired. Device is 
» supplied in cabinet, but can be removed 
| for mounting in standard 19” relay 
rack, It weighs 44 lbs.—Specialty Div., 
General Electric Co., Electronics Park, 
Syracuse, N. Y. 


Please mention number 706 When filling out card 
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Diaphragm-motor Valves 


| New “4000 Series Flo-Tested” pres- 
/ sure-loaded diaphragm control valves 
| provide supersensitive regulation wher- 
ever controlled fluid may come in direct 
contact with diaphragm. Fluid pres- 
sure from outlet side of body is ap- 
» plied to under side of larger-area dia- 
| phragm instead of springs; loading 


» Pressure from a remote operator or 








| air-operated instrument is applied to 


upper side of diaphragm in usual way. 
This construction eliminates both 
springs and packing box, thereby pro- 
viding an almost frictionless valve, 


with no hysteresis. Maximum working 
pressure of valve is 250 lbs./in.2. Com- 
mon applications are back pressure and 
well 
firing 


as rate-of- 
boilers 


reducing service, as 


flow control. When or 





stilis on natural gas, these valves pre- 
vent inlet pressure variations from dis- 
turbing controlled gas pressure. New 
valves use large-area diaphragm cases 
made from 3/16” steel stampings. 
Large-area neoprene diaphragms with 
fabric insertion are used. A specially- 
designed seal eliminates gas leakage 
through the diaphragm. Available in 
sizes from %"” to 12”.—Hammel-Dahl 
Co., 243 Richmond St., Providence 2, 
- 2 


Please mention number 707 when filling out card 


Multiple-purpose Electrical 
Tester 
New “Master VoltOhmyst” is claim- 
ed to feature circuit innovations pro- 
viding for capacitance and current 
measurements over an extremely wide 


J 





range. Capacitance measurements from 
5 mmf. to 1000 mf. may be made with 
new instrument which also reads cur- 
rents from 1 microampere to 10 am- 
peres. “VoltOhmyst” is said to com- 
bine functions of capacitance meter, 
ammeter, audio voltmeter, a-c. volt- 
meter, d-c. voltmeter, ohmmeter, FM. 
discriminator balance indicator, and 
vhf. voltmeter. All scales necessary for 
all service readings are contained. New 
“VoltOhmyst” also measures oscillator 
strength, ave. voltages, bias-cell volt- 
ages, contact potential voltages, d-c. 
supply voltages, and a-c. supply volt- 
ages. Weighs only 15 lbs.—Radio Corp. 
of America, Camden, N. J. 


Please mention number 708 When filling out card 








Differential-pressure Control 
Pilots 


New “Types DD-1” (direct-acting) 
and “DR-1” (reverse-acting) differen- 
tial-pressure control pilots provide con- 
stant differential pressures for process 
work. Operating medium to control 
suitable diaphragm regulating valve, 
may be air, water, oil or gas. Available 
with three differential pressure ranges, 
16-6, 2-20, and 15-75 lbs./in.2. Max- 
imum, total static pressure for all 
types is 300 lbs./in.2 based on contin- 
uous operation and provided both pres- 
sures are maintained within differen- 
tial range of pilot. When controlling 
differential between two _ pressures, 
higher pressure is applied to upper 
side of diaphragm of control pilot, and 








lower pressure to lower side. A simple 
turning of adjusting nut increases or 
decreases differential within adjustable 
range. One application (illustrated) is 
to provide clean sealing water for 
dredge mud pumps where casing pres- 


sures vary over wide range.—Leslie 
Co., 225 Delafield Ave., Lyndhurst, 
N. 


J. 


nention number 


709 vhen f n t card 


Three-sequence 
Predetermined-count Controllers 


New “Multiple Sequence Predeter- 
mined Electronic Counters” are an ex- 
tension in principle of maker’s single 
and dual predetermined counters, and 
can be supplied to predetermine any 
number of selected counts occurring in 
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Output Dial Switches are for selecting 
Selector) three sequential counts, each of 


cea 


sequence. At completion of each se- 
lected count a separate relay action is 
provided for each control function. 
Can be used to control any machine 
or process which now requires cams, 
gears, patterns, chain or other systems 
for timing control. New counters are 
designed for counting speeds up to 
15,000 per minute and will predeter- 
mine three different counts that occur 
in sequence, each of which can be any 
number from 1 to 10,000. Output con- 
sists of three high-speed mercury-type 
relays, each energized at the comple- 
tion of its associated count.—Potter 


which can be from | te 10,000 


Instrument Co., Inc., 136 Roosevelt 
Ave., Flushing, N. Y. 
Please mention number 710 when filling out card 





Attenuator-and-switch Units 


New attenuators and switches feat- 
ure an entirely different type of rotor, 
multiple wiping blades of which are 
made of special silver alloy and are 
enclosed in tamper-proof housing. Each 
blade conductor is individually spring 
loaded. Since rotor arms are consider- 
ably shorter than heretofore, lower 
over-all switch resistance is obtained, 
owing to extremely short conducting 
path. Another advantage claimed is 
that stray capacitance coupling be- 
tween switch sections is decreased as a 
result of reduced length of rotor arm. 
With this type of switching arrange- 
ment, it is now possible to procure 
more circuits (poles) on one deck than 


previously. — Daven Co., 191 Central 
Ave., Newark, N. J. 
Please mention number 711 When filling out card 





Centralized Counting Systems 


New centralized electrical counting 
systems are announced. Basic unit con- 
sists of electric counters grouped in a 
panel located in production control 
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room. Counters are arranged to regis- 
ter output of various machines, opera- 
tions or movements of parts, sub-as- 
semblies, etc., throughout the plant. II- 
lustration shows a centralized electric 
counter system used by a steel mill in 
controlling production of fifty remote- 
ly-located forming and fabricating ma- 
chines. A toggle switch is used to turn 
on counter and pilot light when the 
machine is started. The plug-in recep- 
tacle is used to connect a tape-record- 
ing device when a permanent record is 
needed for analytical time studies. 
Countless variations of this system can 
be arranged to meet the specialized 
needs of each application.—Production 


Instrument Co., 702 West Jackson 
Blvd., Chicago 6, Ill. 
Please mention number 712 when filling out card 





High-precision Absolute Pressure 
Gage 

New “Model 1001” absolute pressure 

gage is designed for use wherever 

pressure measurements are sufficiently 

















critical to warrant custom calibration. 
User selects range and units of meas- 
ure such as millibars, mm. Hg, in. 
H20O, etc. Primary measuring element 
consists of two capsules, one evacuated 
and the other connected to the measured 
medium. Capsules work against each 
other to produce movement of a con- 
necting member. This movement is 
transmitted to pointer in conventional 
manner as shown in illustration. Each 
instrument is custom calibrated: each 
division of scale being individually 
graduated from increment to increment 
of pressure. Range, optional within 
limits of atmospheric pressure; sensi- 
tivity, 1 part in 1000; accuracy, 1 part 
in 500; graduations, optional; scale 
length, 15”; scale diameter, 6"; case 
dimensions, 8%” diam, X 3%” depth; 
weight, 5% lbs.——Airplane & Marine 
Instruments, Inc., Clearfield, Penna. 


Please mention number 713 when filling out card 





Temperature Controller 


New temperature controller, said to 
be simple, fast, and precise, uses a 
single electronic tube; has an elec- 
trical-resistance type bulb said to 
eliminate necessity of thermal com- 
pensation. New device is non-indica- 
ting, may be used to control tempera- 
tures to close tolerances in solids, gases 
or liquids. Units are available to cover 
range from —100°F. to 1200°F. and 
are adjustable within a range of 
several hundred degrees. Supply volt- 
age may be 115 or 230 volts, 50-60 cycle 
a.c. Load capacity is 30 amperes at 115 
volts, 20 amperes at 230 volts. Accu- 








racy is independent of usual voltag 
variation. Normal response time 
under three seconds. A 5” X 5” 10 
control panel, weighing less than 8 lbs 
complete, is furnished and is provided 
with conduit knockouts and termina 
board.—Instrument Div., Thomas 4. 
Edison, Inc., West Orange, N. J. 


Please mention number 714 When filling ou 





Bonded-wire-form 
Resistance-thermometer Element 


New “RdF Stikon” bonded-wire re- 
sistance thermometer element 
to be characterized by high stability, 
unusual accuracy, and extremely rapid 
response. Essentially it consists of a 
grid of fine nickel wire bonded into a 
paper-thin Bakelite wafer. “Type BN-| 
Stikon” fits curve of resistance change 
versus temperature as_ defined by 
Army-Navy Aeronautical Specifica- 


is said 


0.0008” Nickel si . ~ 0.005% 
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tions for Electrical Resistance Ther- 


mometers, and will operate into stand- 
ard indicators, recorders, and control- 
lers which are made to fit this curv 
All “RdF Stikon” elements are we 
within tolerances permitted by thes 
specifications. Exact deviation of each 
element from standard is given fo! 
70°F. New elements operate with ful 
accuracy in continuous service from 
—40°F. to +3800°F.; give months of 
continuous service at 350°F.—Ruge-d 
Forest, 76 Mass. Ave., Cambridge 


Mass. 


Please mention number 715 when filling out « 





Counting-method 
Frequency-measuring System 


New “Frequency Chronograph” pro- 
vides a simple means of measuring fre- 
quencies with accuracies of one palt 
in ten million without need for cali- 
brating, tuning, zero beating, interpo- 
lating or any of the other exacting 
procedures heretofore required. Method 
is said to be for Doppler frequenc) 
measurements and similar applications 
in which only a second or less time 1s 








ee 


PBR: 











Pg 



















10 
8 lbs 
ovided 
rmina| 


al A, 


ment 


re re- 
3 said 
bility, 
rapid 
of a 
into a 
BN-1 
hange 
| by 
cifica- 


Ther- 
tana- 
ntrol- 
urve, 
wel 
these 
each 
. for 
full 
from 
is of 
7¢ -d¢ 


“i 
CP dd, 


nN 


pro- 

fre- 
part 
cali- 
rpo- 
ting 
thod 
ency 
ions 


le 18 





available for making measurements. 
Any frequency from 0 to 1.6 Mc. can 
be quickly and easily measured. Basic 
units of system are two high-speed elec- 
trical counters, a crystal oscillator and 
switch. These basic units can be used 
to count a predetermined sample of un- 
known frequency with absolute accura- 
cy; simultaneously, cycles of a time- 
base frequency are counted in a second 
counter; unknown frequency is then 
found by dividing sample count by 
time interval. Cycles of the unknown 
frequency also can be counted during a 
predetermined time interval. Time in- 
terval is precisely established by simul- 
taneously counting a selected number 
of cycles of a time-base frequency.— 
Potter Instrument Co., Inc., 136-56 
Roosevelt Ave., Flushing, N. Y. 


Please mention number 716 When filling out card 





Sapphire Plug Gages 


New large-size sapphire plug gages, 
up to 0.800”, include new “Tipt-Type” 
sapphire gage—an instrument with 
approx. 4%” sapphire tip metallically 





bonded to leading end of steel member. 
Maker’s announcement states ‘“Com- 
bined with a flexible handle, this tool 


| will produce more gagings per day 
| with less operator fatigue. It necessi- 
' tates no wear tolerance, thus opening 
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WPA os 






















manufacturing tolerances.” Sizes range 
from 0.020” to 1.000”.—Sapphire Prod- 
ucts Division, Elgin National Watch 
Co., Aurora, Ill. 


Please mention number 747 when filling out eard 








Temperature Controller 


New “Gyco-Phen Electronic Temper- 
ature Control” regulates power flow 
into electrically-heated devices to main- 


| tain any desired temperature within 


the range of 0-500°C. Its rated sensi- 
tivity is +0.25°C., although in normal 
use such externa] factors as insulation, 


circulation, and rate of heat transfer 
} may cause a deflection of one or two 








degrees from selected temperature. Em- 
ploys an iron-constantan thermocouple 
which produces an electrical current 
variable with temperature changes. 
This current is amplified to actuate a 
3 kwa. sealed-in-glass mercury relay. 
Relay remains closed until selected tem- 
perature is reached. Circuit is then 
broken until temperature begins to 
drop, and cycle is repeated. Dial for 
temperature control reads directly in 
degrees centigrade. May be used to con- 
trol ovens, hot plates, water baths, 
“Gyco” and “Glas-Col” heating jackets, 
heated molds, and other similar heat- 
ing devices. For refrigeration control 
@ unit with normally-closed relay is 
also available.—Scientific Glass Appa- 
ratus Co., Bloomfield, N. J. 


Please mention number 718 When filling out card 





Soda-concentration Recorders 


New “Micromax” direct-reading soda 
concentration recorders are designed to 
help kraft mills in checking pulp wash- 
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ing and soda recovery for maximum 
economy. Recorders continuously meas- 
ure soda content remaining in wash 
water, are calibrated directly in lbs. 
Naz2O per gallon. They are applied to 
wash water lines from multi-stage 
washers, and to waste line to sewer. 
To determine total soda losses, new 
concentration recorder is supplemented 
with a “Micromax” liquid-level record- 
er, used in conjunction with a calibrat- 
ed weir in overflow line. Pounds of 
soda lost per hour can be readily com- 
puted from readings of concentration 
and level recorders. New soda concen- 
tration recorders are said to be stable 
in calibration. They compensate auto- 
matically for variations in temperature 
of solution being tested; are easily in- 
stalled by plant electricians or mainte- 
nance men.—Leeds & Northrup Co., 
4934 Stenton Ave., Philadelphia 44, Pa. 


Please mention number 719 when filling out card 





High-pressure Liquid-level 


Sight-gage 
New liquid level gage for use in 
laboratory and process work is de- 


signed for pressures of 10,000 Ibs./in.2 
or higher; has been tested up to 20,000 
lbs./in.*. It is said to have “gréater 
strength than any other gage of its 
type” owing to its construction: cham- 
ber and covers are machined from bar 
steel stock, and the covers have a 
series of ¥%” ports through which 
liquid level, color or density is viewed. 
Glass is 11/16” thick tempered Pyrex, 
and O-Ring gaskets confine pressure 
on glass to a series of areas of %” 
diameter circles. New gage is built in 
standard lengths up to approx. six 
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3. Glass—tempered ; 6. Gasket—fibrous ; 
7. O-Ring—rubber. 


feet. It is also available in stainless 
steel or other special metals to resist 
corrosive conditions. — Jerguson Gage 
& Valve Co., 80 Fellsway, Somerville 
45, Mass. 


Please mention number 720 when filling out card 
y 4 


Volt-ohm-milliammeter 
New “Model 500” volt-ohm-milli- 
ammeter has wide selection of ranges: 


0-3/15/150/300/750/1500/7500 volts a.c. 
and d.c. at 20,000 ohms volt; 


per 





L —— 


ma. /30 ma. /1.5 amp. 
/15  amps.; 0-5000/50,000/50,000,000 
ohms and 10 to +73 db, Measure- 
ments as low as 10 microamperes, 0.2 
volts and 1 ohm are easily read from 
long mirrored’ scale. Well-damped 
movement is said to prevent excessive 
slamming of pointer on overloads.- 


0.150 wa. /1.5 


Roller-Smith Co., 1766 N. Market St., 
Bethlehem, Penna. 
Please mention number 721 when filling out card 
Thermometric Anemometer 
New kata-thermometer outfit for 


measurement of air velocities in range 
between 10 and 600 fpm. consists of a 
“Princo” kata-thermometer, test ther- 
mometer and “Kata Reference Chart” 
from which air velocity is determined. 
The kata-thermometer is all-glass, with 
etched stem, about 10” long, with spirit- 
filled cylindrical bulb. Cooling action of 
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moving air upon sensitive bulb consti- 
tutes functional principle of instru- 
ment, Advantages of kata-thermometer 
method are claimed to be its accuracy 
at relatively low velocities; also, indi- 
cation of velocity is independent of 
direction of air stream, even if direc- 
tion is changing rapidly.—Precision 
Thermometer & Instrument Co., 1475 
Brandywine St., Philadelphia 30, Pa. 
Please 


mention number 722 when filling out card 
ae 


Pocket-size Sound-level Meter 


New “Type 410-A” 
sound level meter is 
claimed to be the first 
light, pocket-size  in- 
strument of its type 
which covers the 
range from 34 _ to 
140 db above stand- 


ard ASA reference lev- 
el. It includes all three 
standard ASA weight- 
ing characteristics to 
duplicate response of 
the ear at various lev- 
els, also a_ two-speed 
indicator, provision for 
using extension cable, 
optional types of mi- 
crophones, vibration 
pick-ups, ete. Unit is 
10%” long, 2%” diame- 
ter, and weighs slight- 
ly over 2 lbs. including 
batteries. — Hermon 
Hosmer’ Scott, Ince., 
Dept. I, 385 Putnam 
Ave., Cambridge 39, 
Mass, 


Please mention number 723 when filling out card 








C-r. Oscilloscopes 
(1) New “Model 75” wide-range os- 
cilloscope permits direct observation of 
composite video signal. Vertical am- 
plifier response is +2 db from 10 





cycles ‘to 5 Mce., permitting study of 
television signals and all wave-forms 
with high harmonic contents. Feature 
is self-contained voltage calibrator 
with accuracy of +5%. Test probe has 
shielded cable to eliminate’ stray 
pick-up. 

(2) New “Model 49-A” 5” oscillo- 
scope has amplifiers compensated to 
give high-frequency sine and square- 
wave response, wide range linear 
sweep and is free from “hum” effects. 
Specifications include: Vertical sensi- 
tivity 0.02 volts r.m.s. per inch with 
attenuator switch in ON position, 0.5 
volts r.m.s. per inch with switch in 
OFF position. Horizontal sensitivity 
0.5 volts r.m.s. per inch. Input im- 
pedance—horizontal and vertical am- 
plifier impedance, 0.5 megohm in paral- 
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lel with approximately 20 mmfd. Input 
potential—maximum peak input poten- 
tial on either horizontal or vertical cir- 
cuits, 400 volts. Sweep—internal sweep 
adjustable from 10 cycles to 60 ke. 
Both horizontal and vertical amplifiers 
flat to within +2 db from 10 to 100,000 





cycles.—Electronic Development Lai., 
2655 W. 19th St., Chicago 8, Ill. 
Please mention number 724 when filling out card 





Automobile-distributor-type 
Tachometer 


New “Type 48U” indicato1 
for use in 
requires ‘no mechanical connection to 


motor: is easily applied by clipping 


speed 





wires onto car battery and distributor 
breaker points. Readings are obtained 
from 100 to 5,000 r.p.m. A_ two- 
position switch provides direct crank- 
shaft speed indications when used on 
either 6- or 8-cylinder engines. No in- 
ternal batteries are employed since 
operating power is obtained from 
storage battery. Accuracy of 1% is 
claimed except under extreme ambient 
conditions, “No vacuum tubes or lim- 
ited-life components are employed.”— 
Metron Instrument Co., Lincoln 
St., Denver, Colo. 


Please mention number 725 when filling out card 


432 


testing gasoline engines, ~ 





Photoelectric Fluorome:.-; 


New photoelectric fluorom 
claimed to have wide range 
tivity selection, 100 to 1,00 


greater than similar instrumen:.. fF), 





orometer is for use with either mic; 
er macro volumes of solutions and 
capable of measuring concentrations , 
fluorescent substances as low as op, 
part per billion in volumes as smal] as 
Y% cc. Particularly suitable for quanti. 
tative analysis of fluorescence of vita. 
mins such as thiamin, riboflavin, etc. 
quinine, atabrine, porphyrin and othe; 
fluorophors; metal complexes, 06 
drugs, pharmaceuticals, ete.—Farra 
Optical Co., Inc., Bronx Blvd, and E 
38th St., New York 66, N. Y. 


Please mention number 726 when filling 





Volume-control Rheostat 


New 15/16” diameter carbon volum 
control is of entirely new design, hai 
ing been developed from scratch t 
meet demand for more compact compo- 
nents. It is available with or without 
switch. However, the switch is factory- 
equipped or built integral with the cor 
trol proper. Standard units have a | 
long knurled shaft, and are availabl 


in 250,000, 500,000, 1,000,000 and 2, 


000,000 ohm values, with the Z audi 
taper. (Other resistance values ar 
available, as well as other shafts.) - 
Clarostat Mfg. Co., 130 
Brooklyn, N.Y. 


Please mention number 727 when filling out 


Differential Pressure Transmitter 


of maker’s differential 
transmitter permits 
easier installation and maintenance. 
Reference fluid is contained in bulb 
system similar to that employed in or- 
dinary vapor-pressure thermometer. 
Bulb, fitted with standard 14%” IPS 
bushing, is mounted in column and 
transmits reference fluid vapor pres- 


New model 
vapor-pressure 


sure to measuring bellows through seal- 


ed tubing system. Primary function of 


transmitter, that of direct measurement 
of column product composition, has 
been retained, but instrument has bee! 
made considerably easier to instal] and 
maintain.—Republic Flow Meters Co 
2240 Diversey Parkway, Chicago 47, 1 
Please mention number 728 when filling out 
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| Three-Component Ride Recorder 
for Shipments 


New “Materials Handling Recorder” 
three-component accelerometer is small 
enough (7%” X 6%” X 6%”) and 
light enough (less than 7 lbs.) to be 
concealed in merchandise. It has a 45- 





day tape chart driven by a spring 


| clockwork rewound by a dry battery 


and, being silent in operation, cannot 


‘be detected by freight handlers and 


tical, longitudinal 


‘has been turned over 


loaders. It records all impacts in ver- 
and lateral direc- 
tions and shows also when container 
if this has 
occurred. Since each stylus moves 


| against a known resistance, lengths of 


BE NT Ha 


impact lines represent G units and 
may be calibrated in feet and inches of 
free falls for evidence more under- 
standable by lawyers, claim agents, etc. 


' Originally designed for manufacturers 


doce 


‘Sm nibede Ase ae 


aes: 


% 


loi ies 


‘is similar to instrument described 
preceding item but has different basic 


of bottles, etc., new recorder is claimed 
to be suitable for instrument users as 
well as instrument manufacturers.— 
Analysis Sales Co., 1827 Union Com- 
merce Bldg., Cleveland 14, Ohio. 


Please mention number 729 when filling out card 





Freight-car Handling Recorder 


New three-component accelerometer 
in 


calibration and is designed for record- 
ing how freight cars are handled. It 
is placed inside a steel case which, in 
turn, is mounted in a specified way in 


» the freight car. It records (1) mph. 


SERRE AK 











| when car is humped to another; (2) 


vertical oscillations in G units; (3) 
lateral oscillations in G units.—Anal- 
ysis Sales Co., 1827 Union Commerce 
Bldg., Cleveland 14, Ohio. 

Please mention number 730 when filling out card 


Terminal-installing Tool 


New “AMPIi-Crimp” is for installing 
“Solistrand” terminals on solid or 
stranded wire in sizes 12 to 4 inclusive; 





features interchangeable crimping in- 
serts, compound leverage and full tog- 


gle action, heat-treated jaws.—Air- 
craft-Marine Products, Inc., 1568 N. 
4th St., Harrisburg, Pa. 

Please mention number 731 when filling out card 


Rotary Tap Switch 
New “Tesco Rotary Tap Switch” is 
said to have been developed for use in 
circuits whose requirements “cannot be 
by 


fully met existing types of 





switches.” Each switch section with 7 
active positions and one off position is 
rated at 50 amp. continuous duty. As 
many as 12 switch sections in tandem 
handle maximum current of 600 amps. 
A current interrupter opens source of 
power when switch is rotated toward 
a new position, so that no arcing 
occurs. Circuit may be high-voltage, 
carrying an inductive load. Individual 
switch sections measure 24%” diameter 
over housing, 344” over terminal studs; 
length %”.—Eastern Specialty Co., 
Philadelphia 40, Pa. 


Please mention number 732 when filling out 
P4 





card 





Signal Generator 


New “Type 211-A” signal generator 
is for testing and calibrating omni- 
range radio receiving equipment oper- 
ating within frequency range of 88-140 





oo 


Mc. It is also well suited as a preci- 
sion-type amplitude-modulated r.f. sig- 
nal source. Instrument consists of r.f. 
assembly, modulator-oscillator assem- 
bly, panel and indicator assembly, and 
external dual-regulated power supply 
unit. Calibration accuracy of frequency 
dial settings is 0.25%. Vernier fre- 
quency dial has 100 divVisions and is 
coupled to the main tuning capacitor 
through a 120:1 gear drive. Each ver- 
nier division equals 10 ke. change in 
frequency and each vernier dial rota- 
tion is equivalent to a 1 Me. change on 
main frequency dial. Crystal oscillator 
accuracy is said to be +0.0035% at 
110.100 Me. and 114.900 Mc., operating 
temperature range 10° to 50°C. Modu- 
lation capabilities of 0-100% with in- 
ternal oscillator or an external oscilla- 
tor capable of supplying 2 volts across 





100 K ohms. Instrument contains a de- 
modulator or detector which supplies 
to front panel terminals a portion of 
the demodulated carrier. At 60° «am- 
plitude modulation, this voltage is 3.8 
volts with a source impedance of 3600 
ohms. Relay or cabinet mounting di- 
mensions are 1912” wide 12%” high 

12” deep, and its weight with cabi- 
net is 38 lbs. Eleetrical characteristics 
of instrument are input: 105-125 volts, 
50-60 cycles, 160 watts and output: 575 
volts d.c. @ 10-185 ma. avg. drain 
55 ma.; 200 volts d.c. @ 0-65 ma. avg. 
drain 27 ma.; 7.2 volts a.c. @ am- 
peres.—Boonton Radio Corp., Post Of- 
fice Box 390, Boonton, N. POR 

Please menti r7223 when fillin i 


n numbe 
Variable Impact Tester 

New variable-im- 
pact tester enables 
determinations of 
impact resistance 
of various coat- 
ings. Conforms 
with method rec- 
ommended by Steel 
Kitchen Cabinet 
Institute. Instru- 
ment has 2-lb. 
round - nosed im- 
pact weight which 
is dropped through 
tube to strike coat- 
ed surface. Tube is 
graduated in inch- 
Ibs. from 2 to 28. 
Weight is dropped 
from various lev- 
els, and sample is 
examined for flaking or cracking after 
each test. Instrument is adjustable to 





compensate for samples of different 
thicknesses.—Henry A. Gardner Lab., 
4723 Elm St., Bethesda 14, Md. 


it card 


Please mention number 734 when filling 


Instrument-calibration-type 
D-c. Supply 

New “Modei 251 Regulated Low- 
Current Power Supply” is a light- 
weight unit for currents below 10 ma. 
at voltages up to 500 volts d.c. Output 
voltage is continuously variable from 
0 to 500 volts, either positive or nega- 
tive with respect to ground. Output 
voltage changes less than 0.5% at any 
setting, for line voltage variations 
from 95 to 135 volts. Output is stabil- 
ized by means of cascaded VR tubes, 
providing high degree of regulation. 
Variable output is obtained frome tap 
of 25-watt GR precision rheostat. For 
finer voltage control, a 3-, 10-, or 15- 
turn voltage divider can be provided. 
New units are said to be useful in 
d-c. instrument calibration tests, meas- 





July 1948—IJnstruments—Page 601 












urement of high resistances by volts- 
microamperes method, or in any low- 
current application where load is fixed 
but it is desired to stabilize power 
supply against line voltage variations. 
Features are said to be low cost, light 
weight, fine control, simple polarity 
reversal, no critical replacement parts, 
low power consumption, safety for per- 
sonnel and for instruments under test. 
—Beta Electronics Co., 1762 Third 
Ave., New York 29, N. Y. 


Please mention number 735 when filling out card 





Multiple-purpose Electrical 
Tester 
New “Model 450 Series” of “Hi-Meg 
Multitesters” incorporate a scale for 


making resistance measurements as 
high as 50 megohms to 1,000 megohms 





without use of tubes or batteries. Low 
ohm ranges use a single-cell battery 
supplied with instrument. Available in 
8 sensitivities — 1,000 — 5,000 — 20,000 
ohms per volt. A-c. voltage measure- 
ments are claimed to be free from 
“usual frequency and temperature er- 
rors that exist with conventional mul- 
timeters.” High degree of accuracy is 
said to be maintained by individually 
calibrating shunts and _ multipliers 
within 1%. Accuracy is 2%. Bench 
models are 8%” X 5%” X 3%” and 
weigh 3 lbs. Portable models are 8%” 
x 7%” X 4%” and weigh 4% Ibs.— 
Radio City Products Co., 152 W. 25th 
St., New York 1, N. Y. 


Please mention number 736 When filling out card 





Self-quenching Geiger-Mueller 
Counters 


New series of specialized Geiger- 
Mueller counters includes (1) New 
“Model B7” bell type thin-window self- 
quenching counters for measuring 
softest beta and alpha radiations. Uni- 
form mica windows in various thick- 
nesses from 1 mg./cem.” are available 
in 15/16", 1%”, 1%” and 2” effective 
diameters. Makers claim high sensiti- 
vity, high efficiency, long life, stable 
precise operation and freedom from 
temperature limitations. (2) New 
“Model BCT” thin-wall all-metal beta 
ray counters for measuring more pene- 
trating beta rays (200 kev. or higher), 
also suitable for use with x, gamma 
and cosmic radiations; utilize a stan- 
dard collapsible aluminum tube for 
cathode shell; have total measurement 
including immersion in liquids at any 
temperature between —70° and 129°C. 
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GC1-7” all-metal 


“Model 
cosmic-ray counters said to be “for 


(8) New 


the most exacting measurements of 
modern physics’ embody “many 
marked improvements over any other 
counters in both physical construction 
and electrical characteristics.” Spur- 
ious background almost totally elimin- 
ated by elimination of all insulating 
material from discharge region; 
cosmic-ray efficiency >99.5% ; new gas 
filling exhibits unlimited life and coun- 
ters filled with this mixture may be 
operated “for extended periods at very 
high overvoltages or in continuous- 
discharge condition with no detrimental 
effect.”—Nuclear Development Lab., 
P. O. Box 7601, Kansas City, Mo. 


Please mention number 737 when filling out card 


Latch Relay 


New “Phil-trol No. 22-27” latch re- 
lay consists of aircraft relay, arma- 
ture of which is latched mechanically 








after coil is energized and trip coil 
which provides latch release. Supplied 
for voltages up to 230, from 1 to 5 
pole, single or double-throw combina- 
tions. Contact capacity—10 to 20 amps. 
—Phillips Control Corp., 612 N. Mich- 
igan Ave., Chicago 11, Ill. 


Please mention number 738 when filling out card 





Instrument Motors 


Two new types of maker’s Miniature 
Drag Cup Motor can now be applied 
where motors had not generally been 
used, For example, they can serve as 
dynamometers for low-value torque 
measurement and in various control 












mechanisms to obtain varia} 
and torque through voltage 
Also, objectionable back-lash j 
of gears can be reduced. Sp 
tures of these units are light \; 
(7.6 oz.) and small size (1.922 |e, 
and 1.719” diam.); ability to reyerg, 
completely in as little as 0.1 seeop, 
fast starting and stopping ch: racte, 
istics; maximum torque at stall: a 
continuous operation under st P 
ditions without overheating. One », 
type runs at 3,000 r.p.m. and operates 
at 115 volts, 60 cycles; the ot runs 
at 5,000 r.p.m. and operates at 
volts, 400 cycles. In both cases may 
mum stall torques of 0.32 to 0,4) 
ounce-inches are produced.—K lls), 
Instrument Div., Square D C 

45th Ave., Elmhurst, N. Y. 


Please mention number 739 when filling 










































































5-kw. Air-cooled and 
Water-cooled Triodes 


New “492 and 492-R” high-frequency 
water-cooled and air-cooled triode am 
plifier and oscillator tubes have mayi- 
mum rating of 5 kw. plate dissipatio 
up to a frequency of 150 Mc. The “492. 
R” radiator is capable of dissipating 
full power with an air flow of 170 cfm, 
radiator design presenting optimun 
conditions for the ratings: The ‘492” 
anode is capable of dissipating fu 
power with a water flow of 3-5 gpn 
Water jacket is an integral part of 
tube, and a separate adaptor is provid- 
ed for connection to external wat 
lines —Amperex Electronic Corp., 7% 
Washington St., Brooklyn, N. Y. 


Please mention number 749 when fill'ng 








Electron-tube Tester 


New “Type YTW-1” tube checke: 
features flexibility: each tube element 
having its individual circuit switch. 


-— — 











Device tests 4- to 8-pin standard, 5-pi! 
small, 7- and 9-pin miniature, and lock- 
in tubes, as well as pilot bulbs and 
batteries. It tests for filament conti: 
nuity, heater cathode, open elements, F Ye 
shorted elements, and quality of emis: 





sion. Tester weighs 15 lbs.; operates FF tag 
from standard a-c. power source— fF) ord 
Specialty Div., General Electric (>. Fy gin 
Electronics Park, Syracuse, N. Y. ‘ 

Please mention number 744 when filling out f pre 
a NO 
Sensitive (24-mw.) Relay B pin 
New “Type BK” relay is said to be ; ful 

suitable especially under conditions © 
. by 


limited power supply, also where pre 
cise operating characteristics are vita B) yy, 
Relay has molded Bakelite insulating FF 
parts, easily-accessible contact screws 
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For measuring flow, level and specific gravity 
of hard-to-handle corrosive materials 





_ x2 perma about the problem 
“gy of measuring tough corro- 
sives? Taylor’s new AII-316 
Stainless Steel Aneroid Mano- 
meter may well be the answer. 
We really mean All-316! Every 


single part from screws to hous- 








ing is made of it. This gives the 








manometer a wider application 


range by combatting corrosion from such bad actors as: 
nitric acid ... acetic acid... sulphuric acid 
phosphoric acid .. . caustics 
similar hard-to-handle materials 


Yet this Taylor Aneroid Manometer has all the advan- 
tages of the previous model which is still standard for 
ordinary jobs. It has been thoroughly field-tested in war- 
time chemical and petroleum plants where it earned a 
proud record for cutting maintenance cost to a minimum. 


NO MERCURY TO REPLACE. No stuffing box. No internal 
pivots to wear out. Low volumetric displacement for 
full range differential. Differential pressure is measured 
by a bellows and transmitted through a torque tube. 
Here are a few money-saving advantages you get with 
the new All-316 Stainless Steel Aneroid Manometer: 


NO SEALING FLUIDS OR BLOWBACK SYSTEMS NEEDED because 
corrosive fluids can be directly introduced into the 


manometer, 
ENTIRE INSTRUMENT IS TOUGH and dependable for long 
service. 


EASY TO CLEAN—no etched surfaces——no pockets. 


RANGE CHANGES easily made by changing torque tube 
with another of a different range. 

Available ranges, 20’, 50’, 100’, and 200” of water 
differential. Working pressure, 300 psi. Ask your ‘Taylor 
Field Engineer or write Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Canada. Instruments for 


indicating, recording and controlling temperature, pres- 


~ 


sure, humidity flow and liquid level. 


ACCURACY FIRST 














INDUSTRY 


IN HOME AND 
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capable of precise adjustment, and 
standard screw-type terminals. Sup- 
plied in one-pole or two-pole, normally- 
open or normally-closed arrangements, 
also double-throw. “Type BK” has d-c. 
coil rating up to 32 volts at 24 milli- 
watts. A-c. coil rating is 220 volts at 
0.24 volt-amperes. D-c. contact rating 
is 1 ampere at 48 volts. A-c. contact 
rating 5 amperes at 110 volts, non- 
inductive. Dimensions: 25%” long, 25%” 
wide, 1 21/32” high.—Allied Control 
Co., Inc., Dept. S, 2 East End Ave., 
New York 32, N. Y. 


Please mention number 742 when filling out card 





Audio Oscillator 


New “Type 204A” audio oscillator 


has frequency range of 2 eps. to 20 kc. 
in 4 decade ranges. Stability is stated 
than 


to be better +3% throughout 





frequency range. Announcement claims 
“There is no appreciable drift from 
warming or aging tubes, or aging 
batteries.” Output is 5 volts into a 
10,000-ohm load, and frequency res- 
ponse is flat within +1 db between 2 
cps. and 20 ke. Instrument requires no 
zero setting or other adjustment during 
operation. It is tunable directly or by 
a 6-to-1 vernier micro-drive control. 
Entire instrument is mounted in a 
welded dural case with splash-proof 
cover and measures 10%” X 10%” » 
11”. Weight with batteries, about 24 
Ibs.—Hewlett Packard Co., 395 Page 
Mill Road, Palo Alto, Calif. 


Please mention number 743 when filling out card 





Fuse Clips 
New solidly based one-piece fuse clips 
with integral.terminals are tinned for 
soldering. For 3 A G fuses, they are 





available in 1-, 2-, 3- and 4-fuse banks 
from stock; other sizes to order. Clips 
are all in one piece.—American Molded 
Products Co., 1652 N. Honore St., Chi- 
cago 22, Ill. 


~~s 
Please mention number 744 when filling out card 
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Ultra-short-pulse Generator 


New “Mega-Pulser” uiltra-short- 
pulse generator is believed by maker 
to be first commercially-available in- 
strument of its kind. It provides a 





pulse with spectrum which more than 
covers present video frequency range. 
Features are: Pulse width, 0.025, 0.05, 
0.1, and 0.25 microseconds; pulse am- 
plitude, 100 volts at 50-ohm impedance; 
pulse shape, flat-top pulses 0.05 micro- 
second and greater; pulse rise and 
pulse fall time less than 0.01 micro- 
second. Generator triggers from in- 
ternally or externally provided pulse. 
Provides positive or negative pulse. 
Output pulse is delayed approximately 
0.25 microseconds to allow observation 
on an oscilloscope. Useful for testing 
video amplifiers, cable testing by echo 
observation, testing radar systems, 
transient response study of electrical 
networks, etc. Operates on 117 volt, 60 
cycles. Has self-contained power sup- 
ply. Weighs 25 lbs.; measures 10” 
14” & 9".—Kay Electric Co., Maple 
Ave., Pine Brook, N. J. 


Please mention number 745 when filling out card 





Scaling Instrument for Radiation 


New “SC-1A Autoscaler” is an im- 
proved model of maker’s “Autoscaler’”’ 
in electrical characteristics and in ex- 
ternal appearance. Range of high-volt- 





age supply has been extended to make 
it continuously variable from 500 to 
2200 volts and is electronically regu- 
lated to 0.01% per percent change in 
line voltage. A time delay circuit has 
been added to control application of 
high voltage until all circuit tube fila- 
ments have come up to operating tem- 
perature. Minor design changes have 
been made to improve high-voltage 
stability and to provide a higher safety 
factor against flashover.—Tracerlab, 
Inc., 55 Oliver St., Boston, Mass. 


Please mention number 746 when filling out card 





Float Switches 


New “LC-200” plug type float switch 
is for closed tank operation with pres- 
sures up to 100 lbs./in.*. Sturdy 2-pole 
2-hp. snap-action switch has drip-proof 





steel case, all-brass float (suit:.)), 
to 200° F.), and silicone lub» ea: 
Ideally suited for pumps handli) ¢ ¢ 
densate return in a boiler syste: x, 
“LCF-200” is similar, but with fla, 
mounting (5%” bolt circle) ._—4,;,. 
matic Control Co., St. Paul 4, M 


Please mention number 747 when fi 








Geiger-counter-type Radia 
Indicator 


10n 


New “Model F-3” portable radia; 
detector is for detecting, and indicati, 
intensities 


relative of beta, gamma 





- 
A Fa 


cosmic and x-radiations. Light and « 

venient to carry, instrument is suited 

to uranium prospecting, health surve; 

work, and locating misplaced radiun 

Low-range full-scale deflection ind 

cates 0.5 mr/minute; high-range, 0).()17 

mr/minute. A counting-rate meter ci 

cuit affords means of making quantita 

tive checks; amplifier operates ea 

phones for aural monitoring. Geig: | 

tube is housed in probe carried in com- 

partment of case. Probe window may & 

be opened for checking beta radiatioy 

Indicator and control knobs are reces- r 

sed to prevent possibility of mechanica 

damage.—Technical Associates, 3}? 

San Fernando Road, Glendale 4, 
Please mention number 74g when fi x 





Calif. 


Dial Bore Gage 

New “Nilco Dial Bore Gage” is a vis 
ble control inside-diameter indicato! 
gage designed for rapid, convenient and 
accurate measurement of small interna 
diameters. Dial indicator quickly ¥ 
flects size and condition of hole. Total 
weight about eight ounces, Has gradua- 





tions in 0.0001” with a total travel 0! 
about 0.008”. Three gages will cover 4 
range of %” to %”. In setting gage, 
head is inserted into master gag' 
Spring-tensioned range extension is re- 
leased while in master as gage is tilted 
on slight angle. One twist of locking 
sleeve automatically locks range exten- 
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For extra safety in 
difficult process applications 


Bn ESSE Ri OAR nt in <r Conraai ' 


Kieley and Mueller Reverse-Action 
Diaphragm Motors were designed for 
use with Saunders-type chemical valves, 
needle port valves, and Milflo control 
valves where reverse-seated construc- 
tion is impractical. The exclusive Neo- 
prene “OQ” ring design provides a posi- 
tive seal and eliminates stuffing box 
friction. 


In the K&M Reverse-Action Dia- 






100-PAGE. CATALOG 


“Automatic Equipment for Pressure 


and Level Control” — write for it. 








phragm Motor there is no loss in effec- 


tive diaphragm area, no loss in available 
stroke, no difference in spring rate. Di- 
rect or reverse acting — size and effi- 


ciency are identical. 

K&M _ Reverse-Action Diaphragm 
Motors provide the safety essential in 
many processes. Send us your problem. 
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THERMOCOUPLE 
INSULATORS 


This 


Insulator 


(eTelaelely 
alclehicte Mate Male) melate, 


Thermocouple 


plunged into cold water, came 


out just as good as new 


Available only through GORDON, 
Serv-rite Thermocouple Insulators 
are made to stand the gaff of ex- 
cessive thermal shock far above 
normal requirements. 

For sturdy and reliable thermo- 
couple insulator performance to 
meet peak production needs — 
Specify Serv-rite...a Gordon devel- 
opment backed by 32 years’ ex- 
perience in supplying industry with 
insulators that last longer and 
give better results. 





>< SERVICE:>% 


Serv-rite Thermocouple In- 
sulators—in any type or size— 

can be supplied immediately from 
Gordon's large stocks in the Chi- 
cago and Cleveland Plants. Re- 
member—you can always distin- 
guish Serv-rite Insulators by their 


tan color, 
Fish Spine Beads Asbestos String 
. Asbestos Tubing Single Hole 


Double Hole Round Double Hole Oval 


Specialists for 32 Years in the Heat Treating 
and Temperature Control Field 


© 3000 South Wallace St., Chicago 16, Ili. 


Dept. 21 
© 7016 Euclid Avenue © Cleveland 3, Ohio 


Dept. 21 
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sion. When range is determined, fine 
adjustments to size on indicator are 
made with simple key arrangement 
which automatically seals gage so that 
gage cannot be tampered with.—Nils- 


son Gage Co., Inc., P. O. Box 505, 
Poughkeepsie, N. Y. 
Please mention number 749 when filling out card 


Ring-shaped Optical Flats 

New optical flats are claimed by 
maker to be first of ring shape for 
checking ring seals in assembly and 
checking integral shoulder seals. These 
flats, with holes, are said to make it 
simple to check sealing ability of seals 
actually mounted on shafts, and of flat 
shoulders lapped integrally on shafts. 


Leaks can thus be detected before 
assembly, minimizing expensive rejec- 
tions.—Acme Scientific Co., 1450 West 
Randolph St., Chicago 7, Ill. 

Please mention number 750 when filling out caid 


Television Alignment Generator 

New “Model 610 Television Genera- 
tor” replaces TV sweep generator, trap- 
alignment generator and crystal cali- 
brator. Operator can visually align TV 





receivers to TV channels from 44 to 
216 Mc., visually align IF stages of 
TV receiver, align all traps with cali- 
brated signal and insert accurate mark- 
er at any point along IF response 
curve.—Hickok Electrical Instrument 
Co., 10519 Dupont Avenue, Cleveland 
8, Ohio. 


Please mention number 754 when filling out card 





D-c. Timing Motors 


New “Series 6300” low-current high- 
impedance timing motors are matched 
to receiving tubes. By operating over 
a period of time through enclosed gear- 
ing, they will integrate small instanta- 
neous energy input from a receiving 
tube and “perform almost any desired 
amount of work,” in contrast to a re- 
lay or solenoid whereby work is per- 
formed momentarily and therefore can- 
not exceed instantaneous energy input. 
Thus, new motors can operate heavier 
switchgear or other mechanisms. Time 
delay obtained is also a primary objec- 
tive in many applications. D-c. motor 
with high-impedance winding requires 
less than 270 milliwatts power input, 
operates in plate circuit of a small re- 
ceiving tube, permits translation of a 
minute electrical function into a large 
amount of work without use of thyra- 
trons or other power equipment. Rotor 
winding has approx. 7000 ohms run- 





ning impedance and draws on! 
liamperes at 45 volts d.c. Pern 
magnet type motor has a tot 
closed gear train. Speeds are 32( 
down to 4 revolutions an hour. Mot 
is 2%” wide, 2%” high, 1% 
weighs 6 0z.—A. W. Haydon ( 
W. Main St., Waterbury 32, Co) 


Please mention number 752 when filling 
Fire Detector 
New “Detect-A-Fire” is stated 
combine high-sensitivity, high-fid 
response to temperature setting, aut 
matic repeatability plus ruggedness 





and long life. Unit is claimed to op¢ 


ate at almost the precise calibrated 
temperature, regardless of rate of ten 
perature rise. Response is said to bh 


inherently rapid since temperatur 
sensitive element is stainless ste 
casing. Expansion operates contacts 


“Detect-A-Fire” units can be spaced at 
25-foot intervals and 12% feet fron 
adjacent walls. Unit is hermetically 
sealed. Any temperature setting may 
be specified up to 725°F. and calibra- 
tion is done at the factory. Electrica 
rating is 125 volts 5 amps a.c.; 12 


volts 144 amp. d.c.—Fenwal, Inc., As)- 
2 I 


land, Mass. 


Please mention number 753 when filling out « 





High-Pressure Switch 

New “Hydtrol High-Pressure Switch’ 
is said to provide true linear adjust- 
ment over exceptionally wide operating 
range from 50 to 5000 Ibs./in.*. On-ofi 
is adjustable and 


differentia] ranges 
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from 5 to 50%. Uses welded SAE 4130 
steel diaphragm hydraulically formed 
and heat treated to withstand bursting 
pressure of 15,000 lbs./in.*. New switch 
is especially applicable to high-pressure 
hydraulic systems containing inflam- 
mable liquids. Its uses range from 


heavy plastic molding and metal work- ° 


ing presses to aircraft hydraulic sys- 
tems. Especially useful where space is 
iimited. Current rating 10 amps at 110 
volts a.c.. or 2 amps at 28 volts d.c.— 
Diaphlexr Div. of Cook Electric Co., 
Chieago 14, IU. panei 

Please mention number 754 wWiien filling out card 


General-purpose Level Control 


New “Type 10CB1” consists of an 
electric relay operating from a probe 
circuit through a transformer and a 
rectifier. Only stainless steel probe rods 
are located in liquid itself. It will con- 
trol level of practically all electrically 
conductive liquids. Probe circuit may 
be set at several different sensitivities, 
will discriminate between a liquid and 


| its foam, is not affected by saturated 


vapor above a liquid in a closed tank, 
permitting positive control of acid in 





[eens SNe se Nene oar 


' batch processing. Announcement states 
| that “Type 10CB1 is the only floatless 
' level control containing no vacuum 
| tubes and operating with low voltage 
» in the probe circuit.” Supply: 115 or 


230 volts, 50/60 cycles a.c.; power con- 
sumption %% watt; output: s-p. d-t. re- 


' lay; contacts designed for motor start- 
_ er, motorized, or solenoid valve opera- 
| tion. Are suppression is supplied on 
both contacts. Probe circuit will oper- 
| ate from a resistance as high as 3500 


yrated : 
f tem- 
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> ohms.—Photoswitch Inc., 77 Broadway, 
' Cambridge 42, Mass. 


Please mention number 755 when filling out card 





Attenuators 


New line cf attenuators featuring 
decreased dimensions was designed for 
use in high-quality equipment where 
mounting space is limited and preci- 
sion construction required. Same me- 
chanical and electrical construction of- 
fered in maker’s larger attenuators is 
supplied in new units.—The Daven Co., 
191 Central Ave., Newark 4, N. J. 


Please mention number 756 When filling out card 





Lead Shield 
New “Model 3030 Lead Shield” per- 


' mits safe study of radioactive mater- 


ials; consists of lead cylinder of 1%” 
wall thickness, with center space which 
accomodates Geiger counters, %4” diam- 
eter and 8%” long. New shield weighs 




























INCHES VACUUM 


















Reset felelialacis 
for changes in 


barometer pressure 


4/2 W-VAC.-0.2 IW. SUBD. “Ss 



























@ The new Henicoiw Vacuum Gace gives the 
user several advantages at no extra cost. 

The pointer may be reset externally for 
changes in barometric pressure. This assures 
correct readings regardless of changes in room 
pressure. 

The sub-divisions on the dial are in gradu- 
ated steps of 0.2 inches. This makes the dial 
easy to read. 

The dial graduations run counter-clockwise 
to denote negative pressure. This identifies the 
gage as a vacuum gage. 

The special, phosphor bronze Bourdon tube 
has 300% greater torque. This assures more 
positive and precise response to slight changes 
in pressure, and results in accuracy to within 
15/100ths of an inch. 

Heuicor is first in new features first in 
quality — first in durability — first in accuracy. 





Only Helicoid Pressure Gages 


have the Helicoid Movement 





HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 
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FOR FLIGHT RESEARCH 








Specially developed for recording in flight, the 
TYPE $12-A OSCILLOGRAPH and the TYPE OA-2 GAL- 
VANOMETER are ideal for operation under acceleration 
or vibration. 


The TYPE $12-A OSCILLOGRAPH is a complete 
instrument with internal governor motor, gear-driven 
record, timing device, record numbering, automatic 
record-length control, and record footage indicator. 
Rigid cast aluminum case has carrying strap, measures 
only ten inches wide by 18 inches long, and weighs 
only 35 pounds. 

Fully described in Technical Bulletin SP-167 B 


The TYPE OA-2 GALVANOMETER can be sup- 
plied in 66 different combinations of sensitivity and 
natural frequency, for accurate recording up to 6000 
cycles per second. The OA-2 is the only galvanometer 
suitable for use under extreme vibration or acceleration. 
Fully described in Technical Bulletin SP-156 B 


The TYPE MRC-12 STRAIN GAGE CONTROL 
UNIT is the smallest complete six-channel static- 
dynamic strain gage amplifier and balancing unit in 
existence. Complete with carrying strap, batteries, 
six amplifiers, six balancing boxes, and 2000-cycle 
oscillator, the MRC-12 weighs only 42 pounds. 

Fully described in Technical Bulletin SP-177 B 








INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET © DENVER 10, COLORADO 
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96 lbs. and has two handles. Shielq 
comes complete with built-in samp 
holder which provides easily reproduc. 
ible geometries, is easily dismantled 
for decontamination scrubbing. — J». 
strument Development Laboratori: 
229 West Erie St., Chicago 10, Il, 


Please mention number 757 when filling 





Cavity Frequency Meters 


New “High-Q Tunable Cavities” ar 
claimed to measure microwave frequen- 
cies to accuracies between 1/10,000 a; 





i 
*% Wy # 
% 


1/20,000. Can be used either as trans- 
mission or absorption cavities, provid 
ing continuous frequency coverage 
from 2575 to 3750 and 4500 to 10,500) 
Me. Calibration is made against fre- 
quency standard accurate to one part 
in 100,000. Loaded Q’s range from 500) 
to 16,000. Tuning plungers use doubl 
wavetrap instead of sliding contact fir 
gers. Model 28A is for 4500 to 5600 
Mc. Model 208 for 5350 to 8100 Mc. 
Model 291A for 2570 to 3750 Mc. Model 
901B for 8100 to 10,500 Me.—Industri- 
al Dept., Sperry Gyroscope Co., Great 
Neck, N. Y. 


Please mention number 75g when filling out 





Variable Transformers 


New “Adjust-A-Volt” portable me- 
tered autotransformers and _isolatio! 
transformers provide control in 0.4-volt 
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with output voltage essentially in- 
dependent of load. Operate on 50-60 
cyeles, require no lubrication and are 
available in autotransformer, metered 
autotransformer and metered isolation 
transformer models, for either 115- or 
930-volt input. Output voltages in 
ranges 0-70, 0-140, 0-280 and 70-140 
volts. — Standard Electrical Products 
Co. Dayton 3, Ohio. 


Please mention number 759 when filling out card 


steps 





Constant-speed D-c. Motor 


New “Constant-Speed Direct-Cur- 
rent Motor” is claimed to be lighter, 
more compact, for use in weather bal- 
loons, airborne equipment, etc. Utilizes 





polarized magnetic drive principle of 
vibrating reed, said to provide “clock- 
like accuracy and synchronous opera- 
tion previously possible only with a-c. 
equipment.””’ Motor frame and _ reduc- 
tion gearing occupies an area 21%” 
xX 8%” X 15%”. Weight, approx. 10 oz. 
' Available for line or battery from 3 
to 110 volts. Shaft speed 900 rpm.— 
'Amglo Corp., 4234 Lincoln Ave., Chi- 
cago 18, Ill. 


il 
sy 





baer Price we 


Please mention number 760 When filling out card 
% ° 
é Instrument-shop Drill 






5 accurate small holes, has a thermal mo- 
‘tor feed and automatic control circuits. 
4 Danger of breaking even the smallest 





rill and visual observation of the drill- 


_—: . ° ° ° 
/ing operation are claimed to be elimi- 


nated, Vertical movement of drill is 
accomplished by controlling amount of 


electric power fed into a spring-loaded 
Hthermal unit. Drill is lowered to the 
work and held exactly at its surface 
» automatically. Lamps indicate “at sur- 
‘ face” and “at depth” positions of the 
edrill. Drill has collet for 0.004” to 
9.025" pivot drills and a maximum rec- 


New “Microdrill” for rapidly drilling | 








“Answer this question, Homer Sneeé, 
tind youll be living on Easy Street! * 


WIN A aS 



























‘How much does it cost, by Air Express 
To ship 10 pounds 1200 miles, no less?” 
‘‘Why didn’t you ask me that before? 
All it costs is $3.84! 


“T use it many times each day— 
It’s the fastest possible way to make hay! 
Easy Street’s already my address, 
Thanks to Scheduled Airline Air Express. 


*‘What’s more you get door-to-door service, too 
—And all at no extra cost to you. 
In these days of price inflation 
Air Express rates are cause for elation 


7? 


€ e ’ . ’ . 

Specify Air Express-Worlds fastest Shipping Service 
a; 

e Low rates—special pick-up and delivery in principal U. S. towns and 

cities at no extra cost. 

e Moves on all flights of all Scheduled Airlines. 

e Air-rail between 22,000 off-airline offices. 

True case history: Truck and auto parts comprise big portion of Air 

Express shipments. a equipment rolling! Lo open 36-lb. shipment 

olohed up Detroit late afternoon, delivered Salt Lake City noon next 

day. 1507 miles, Air Express charge $16.58. Any distance similarly 

inexpensive. Phone local Air Express Division, Railway Express Agency, 


for fast shipping action. 















GETS THERE FIRST 


Rates include pick-up and delivery door 
to door in all principal towns and cities 








AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE u.s. 
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RELAYS aad TIME SWITCHES 


of Diamon 


Open Type 
"Can" Type 
With Plug-in 
Tube Base 
A. C. of D.C. 
a Midget Relays 
A s Dual Purpose 
; re uit . Relays 
“7 &. aa” Delayed 
as, = "Make" or "Break" 
: >) ’ Automatic 
a Circuit Control 
“Current” and 
“Potential” Relays 






























Gwe 


vality 














Ruggedly constructed to exacting 
specifications that are carefully en- 
gineered to provide ample safety fac- 
tor .. . quality all the way through! 

Automatic’s relays are not built to 
a price but to an unexcelled standard 
of performance. That’s why they are 
the choice of so many “big name’”’ 
manufacturers. 

We engineer and build a wide vari- 
ety of stock model relays for practi- 
cally all applications. A staff of com- 
petent engineers will design and build 
relays to fit your requirements. 

Stock models or custom built, ev- 
ery relay we manufacture will deliver 
the same dependable performance 
that has made the “Diamond Seal’”’ 
line the choice of those who measure 
quality by performance. 


® TIME SWITCHES — Equipped with 
Synchronous Self-Starting Motors 
and Silver Contacts. 


For any load, for every installation, 
look to Automatic for the finest in 
Time Switches and Interval Timers. 


WRITE FOR CATALOG 


Automatic VATE NEG. CO. 


58 STATE STREET - MANKATO, MINN. 





Engelhard Recorders | 


| 


This is the new flush mounting case for the 
well known Engelhard Direct Deflection Indi- 
cator-Recorder. It was shown for the first time 
at the recent Chemical Show in New York and 
received wide approval. 


It is now possible to use this instrument on 
i type construction control boards, and be 
rmonious in looks with other necessary units. 


The outside is finished in fine grain black 
wrinkle, and the interior is illuminated by 
means of a fluorescent light. Construction is 
reinforced steel. 


Bulletin #800 for CO2 
Bulletin #400 for Pyrometry 


CHARLES ENGELHARD, INC. 


900 Passaic Ave. East Newark, N. J. 
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— MICO — 


2 &3-DIMENSIONAL 


ENGRAVER 








Permits accurate reproduction of 
three-dimensional master on any of 
four reduction ratios. 


Catalogue on request 


MICO INSTRUMENT CO. 


86A TROWBRIDGE STREET 
CAMBRIDGE, MASS. 









ommended feed travel of 0.150 





mum spindle speed, approx : 
rpm.—Teletronics Laboratory N 
ple Ave., Westbury, N. Y. I cise 
Please mention number 761 When ¢f ages 
i Seas ture 
est 


Time Delay Relay 

New “Motor-driven Time Dx 
lay” with composite connect 
for use in processing, machi 
signal, sound and other contr: 
ments where adjustable tim 
after closing the pilot circuit 
quired for remote, automatic o 










tial operation. Two different timing 
sequences can be obtained—‘‘delayed 
make” and “instantaneous make.” Fea 
tures include: composite connections, 


| timing easily adjustable to 63 minutes 


maximum, immediate _ self-recycling, 
quick-make and break-load circuits. — N 
Ward Leonard Electric Co., 31 Sout! 












St., Mount Vernon, N. Y. vide 
Please mention number 762 when filling out no 
Coaxial Barretter Mounts 
New “Type-N” holders for sensitive 
barretter elements are for use with BR 
wattmeter bridges to measure absoiute 
aX 
twin 
leng 
) life.- 
' Mar 
4 Ple 
microwave power within +5% accu 
racy. Cover four frequency bands be | 
tween 2500 and 3300 Mc.; are fixed N 
tuned and matched to transmissio! 3% iy ' 
line with a maximum VSWR of 1... FF Pg 
Maximum average c-w. power measul- } or 
com] 


able limited by barretter elements 
10 milliwatts. Range can be extended By 
to 100 watts with directional couple: Bi UP 
or attenuator. Four models: 2700 to By 

2900 Mc., 2500 to 2700 Mce., 2900 t 
3100 Me. and 3100 to 3300 Me.—Sperry 
Gyroscope Co., Great Neck, N. Y. 


Please mention number 763 when filling 


















timing 
delayed 
V6 Fea- 
ections, 
ninutes 
-ycling, 
uits. — 
Sout/ 


its 

nsitive 
e with 
bsoiute 





) 




















Portable Potentiometer 


ages, 


naces, oil-burners, etc. Potentiometer, 
in fabric-covered case, includes gal- 
yanometer, standard cell, working bat- 
teries and rheostats. Operates from 
115-volt a.c. or from four No. 6 dry 
cells. Potentiometer has ranges, 0-60 
and 0-6 millivolts. Voltage is read on 


'two dials in 0.2-millivolt and 0.001- 


millivolt steps.—Meter and Instrument 
Div., General Electric Co., Schenectady 


15, N. Y 


Please mention number 764 when filling out card 





Illuminated Magnifier 


New “Fluorescent Magnifier’ pro- 


' vides illumination of 350 foot-candles 
on object from widely-divergent angles. 





© 2X lens mounted in reflector between 
) twin 5” fluorescent lamps. Fixture 
§ length 6%”, weight 10 oz. Four-watt 
) lamps are rated at 2500 hours normal 


» life—Stocker and Yale, 48 Birch St., 


SF ECR wos 


’ Marhlehead, Mass. 


Please mention number 765 When filling out card 





Radio Spectrum Analyzer 


New “Megalyzer VHF Spectrum An- 
alyzer” is claimed to meet requirement 
for radio spectrum analysis covering 
complete VHF range, for use by televi- 


| Sion stations for display of transmitter 


output frequency distribution, giving at 
. glance Simultaneous side-band and 
carrier energies versus frequency. 


> “Megalyzer” also useful as monitoring 


») instrument for communication systems 
|) Studies and analysis. Observes simulta- 


New portable potentiometer for pre- 
cise measurements of very low volt- 
ees, is designed for checking tempera- 
ryre-measurement instruments and for 
testing rotating machines, ovens, fur- 








What's Your Problem? 


Fine Wire? Tungsten? Molybdenum? 













MR. N. AMMELLING needed 
339,000 feet of .001 enamelled 
copper wire. He called Fine 
Wire Headquarters and in 
good time received a one- 
pound package .. . his 64 
miles of wire enamelled to his 
specifications. 


















Problem 2 


A customer's needs called for 
a material with a high tensile 
strength at elevated tempera- 
ture. He called North Amer- 
ican Philips and received 
ELMET Molybdenum which 
performed to his complete 
satisfaction .. . fulfilling 
every requirement. 





























Problem 3 


MR. MUST B. PLATED, who 
required metal-clad wire for 
a specific application, 
phoned Fine Wire Head- 
quarters. We supplied the 
base material to provide the 
physical characteristics de- 
sired, and plated it to meet 
his exacting specifications 
for special surface qualities. 


the answer 


























HY not call Fine Wire Headquarters when you have a question 

about fine wire? We can’t do the impossible, but we can do 
lots of things that can bring you the right fine wire for the job 
So—when you have a problem on Fine Wire, Tungsten or Molyb- 
denum—wire, phone or write to North American Philips, makers 
of NORELCO Fine Wires, and ELMET Tungsten and Molybdenum 
products. 


NORTH AMERICAN PHILIPS COMPANY, INC. 
Dept. XV-7, 100 East 42nd Street, New York 17, N. Y. 
Export Representative—Philips Export Corporation 
100 East 42nd Street, New York 17, N. Y. 
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METER 


| TYPE [60-A 


of 
| 
: 
: 

















3® © © ¥ 














SIMPLIFIED LAYOUT AND SCHEMATIC OF THE 160-A Q-METER 






















means of capacitor (Co+ 


Vernier section (C1) +3 mmf, zero, —3 mmf. 


BOONTO 


BOONTON -N-J- U-S-A- 





THE BASIC METHOD OF MEASUREMENT EMPLOYED IN THE 160-A Q-METER 
An R.F. oscillator (E) supplies a heavy current (1) to a low resistance load (R), which is 
accurately known. The colibrated voltage across the load resistance (R) is coupled to a 
series circuit consisting of the inductance under test (L) and a calibrated variable air capac- 
iter (Co) having a vernier section (C;). When this series circuit is tuned to resonance by 
Ci), the “Q” of (L) isindicated directly by the V.T. Voltmeter (V). 
Variations of this method are used to measure inductance, capacitance and resistance. 
Oscillator Frequency Range: 50 kc. to 75 mc. in 8 ranges. Oscillator Frequency Accuracy: 
1%, 50 ke.—50 mc. Q-Mecsurement Range: Directly calibrated in Q, 
Multiplier extends Q range to 625. Capacitance Range: Main section (Co) 30-450 mmf. 


20-250. 


DESIGNERS AND 


THE Q METER 
QX CHECKER 


FREQUENCY 
MODULATED 


SIGNAL GENERATOR 
BEAT FREQUENCY 


GENERATOR 
AND OTHER 


DIRECT READING 
TEST INSTRUMENTS 





= 


MANUFACTURERS OF 









RAWSON 
ELECTROSTATIC 
VOLTMETERS 


Type S18 





























Now avaliable to 35,000 VOLTS 
Measure true R.M.S. values on A.C., no 
waveform or frequency errors. 

NO POWER CONSUMPTION 
Leakage resistance greater than one million 
megohms. These meters may be used to 
measure 


STATIC ELECTRICITY ! 
Ideal for measuring high voltage power 
— jes with zero current drain. Rugged, 
-damped movement. All elements sur- 
rounded by metal shielding for accuracy 
and safety. 


Write for new bulletin, 
RAWSON ELECTRICAL 
INSTRUMENT COMPANY 
412 Potter St. Cambridge, Mass. 


Representatives 
Chicago - New York City - Los Angeles 





maximum. 


curacy in range. 


rates the 
improvements. 
are supplied, as 


49a Van Sintderen Ave. 





AMTHOR Dead Weight 
Pressure Gauge TESTER 





Modern design and construction puts 
this rugged precision instrument in 

a grade above the ordinary dead- 
weight testers. 


Made in ten ranges, to 5000 Ibs. 
We guarantee 1/10 of 1 percent ac- 
each 


The Type 452 is Sentenced Ges sim- 
plicity and compactness. It incorpo- 
newest refinements one 


“well as elther ‘car: 


rying case or protecting cover. 


Immediate and intelligent at- 
tention will be to your 
inquiries on industrial 
speed problems. 


Drop us a line today. 


Amthor Testing Instrument Co., Inc. 
Brooklyn, N. Y. 
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neously all signals within fr 
sweep-band 30 Mc. wide withi) 
range 30 to 300 Mc. Sensitivity o1 
than 200 microvolts is claimed. Ana 
lyzer has narrow frequency resolut; 
of 100 ke. and may be used as 
oscillator for conventional alig 
work. Unit has self-contained 
supply and operates from 117-volt, | 
cycle a.c.—Kay Electric Co., Pine Bro 
Nd. 


Please mention number 766 when filling 


iene 


sWwee 


Owe 





Differential Pressure Gage 
New “Kollsman Sensitive Differ 
tial Pressure Gage” combines high s 
sitivity and wide range where diff 





ential pressure measurements are 
quired, 


0 to 300” of water, and working 
sure range not exceeding 60 lbs./in.: 
Main pointer makes one revolution f 
every 10” of water. Capable of measu 
ing differential pressure as smal] 


0.1” of water with pointer tip movement 


of 0.075”. 
tures from 


Compensated for tempera 
-30°C. to +50°C.—Kol 
man Instrument Div. of Square D C 


80-08 45th Ave., Elmhurst, N. Y. 
Please mention number 767 when filling t 





Thermal Load Relay 


New 
safe loading of power transformers 
their full thermal capacity. Actuated 





ment 


Applicable to laboratory and 
flight testing of jet turbine engines. In- 
strument has wide differential range of 


pres- 


“Type TRO” relay automatizes 
YI 7 









house 
Pittsl 


Pilea 


Ne\ 
Test : 
laboré 


| nance 
»ics-col 


sand t 





Etwo- “CC 


“contai 


leads.- 
692-27 


ees 


Pleas 


Nev 
audio 
testins 
PA sy 


Hlow-di 


the at 


Ecps. L 


$i 


Prapid 


equipr 


4 
e 
% 









Beis 






ati a 











q bimetal mounted in a well in trans- 
former wall in top oil zone, it continu- 
ously evaluates hottest-spot temperature 
copper windings to operate three 
snap-action self-resetting switches. First 
«witch operates with increase of trans- 
former load to start cooling fans. If 
load increases and approaches the safe 
thermal operating limit, second switch 
closes to give a warning. If load con- 
tinues to increase until thermal limit 
js reached, third switch either trips 
breaker or gives an alarm.—Westing- 
house Electric Corp., P. O. Box 868, 
pittsburgh, Penna. 
Please mention number 76g when filling out card 


INSTANTANEOUS 





uenc\ 
n VHF 
| Dette 
Ana 
Olutioy 
swe} Portable Test Set 
a New “Series 85 High Sensitivity 
ae Test Set” is for use in production, test, 


olt, 60). - . 
fe laboratory, school and service-mainte- 





mance phases of modern radio-electron- 
ics-communications, including AM, FM 
and television. It is said to incorporate 
features of much larger equipments, 
affording a sensitivity of 20,000 ohms 
Her volt d.c. and 1,000 ohms per volt 
a.c.; 34 self-contained ranged are pro- 
vided to 6,000 volts, 120 microamperes, 
12 amperes, —70 db and 60 megohms. 
Microammeter is 4%%” wide-angle with 
wo-color scale-plate and easy-reading 
mumerals. Case dimensions 5%" X 7%” 
» 3". Unit supplied complete with self- 
contained ohmmeter batteries and test 
Jeads—Precision Apparatus Co., Inc., 
92-27 Horace Harding Blvd., Elmhurst, 
o.0,N. Y. 


Please mention number 769 when filling out card 


The Brush Single-Channel 
Oscillograph with Amplifier. 
Oscillographs available in Double 
and Six-Channel units also. 


Instantaneous, permanent, ink-on-paper 
recordings by Brush Oscillographs make their 
use almost unlimited. Accurate recordings 

of strains, pressures and countless electrical 
phenomena can be made over a frequency 
range of D.C. to 100 c.p.s. Either A.C. 


or D.C. signals can be measured. Whenever 





Audio Oscillator 


New “Type YGA-4” beat-frequency 
saudio oscillator, designed for use in 
Etesting radio receiver audio channels, 
»PA systems, intercoms, etc., features a 
Jow-distortion output in one band over 
tthe audio spectrum from 25 to 16,000 
ecps. Large illuminated dial facilitates 
mapid checks of audio circuits and 
fequipment for frequency response, dis- 


desired, recordings may be stopped for 


notations on chart-paper. 


Investigate Brush measuring devices before 


you buy ... they offer more for your money. 


Write today for detailed information on this equipment. 


DEVELOPMENT COMPANY 
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SATIRE Pi ence cs aS 













tortion, gain, power output ani phoz, 
shift. Low-distortion output vo 7 
mains constant within +1 db . 
quency range 50 to 15,000 eps 
ment weighs 21 lbs.; operates « ; 
ard power of 50-60 cycles, ‘( 

volts.—Speciality Div., General !: le 
Co., Electronics Dep’t, Syracu \ p 


Please mention number 770 When fillir 





Hig 



















Glassware Washer 

New desk-size “Harris-Mitche!! G], LE} 

ware Washer” for cleaning sm 
ratory glassware such as 





flasks and graduates with corrosiy 
acids, consists of a lower portion shaped 

For an illustrated description of how PERMOPIVOTS are made, in a cada Mi ie sickich an, ieee 7 
ask for the new PERMOPIVOT booklet ... Free on request. portion shaped like a funnel is inserted, & O 
A side tubulature with rubber bulb per- 
mits user to force air into lower por- 
tion, creating a pressure which forces 
cleaning solution into funnel portioy ; 
where glassware is held. A strong jet 
of chromic acid solution, for example, & 
floods beaker interior which then i 
flushed with tap water and distilled 
water before use.— Fisher Scientific 
Co., 717 Forbes St., Pittsburgh 19, Pa 


Please mention number 7°74 when filling ou 











Se 
cs 


— 








Mercury Relay 


S$ CCL) nVi New “Mack Mercu-trol Relay wit! 
TRANSDUCERS pp YY “ ( M Built-in Sensitizer” features one mov- 

SS ing part, hermetically-sealed tungster 
a = 





Li ROT LG eS SANE i 












D’'ARSONVAL PORTABLE 


aetna GALVANOMETERS 


ducers . .. Measure the accelera- ide AND MOVEMENTS 


tron of launching and additional 


ee en 
















thrust ond the deacceleration of 


oerodynamic drag. These instru- 






ments provide large electrical 






potentiometer-type outputs 







proportional to acceleration 






Mogneticolly damped with 
ranges from 5 G's to 100G's. 
The type 2414 provides expan- 








sion of potentiometer output for 






special ranges. Stondaord resist- 







ance for these instruments is 


5,000 ohms 








contacts, no exposed are and silent op 

ation. For use with contact-equip) 
instruments such as ammeters, galva! 
ometers, thermostats, thermoregulators 
etc. Both normally- open and normally: 
closed types incorporate mercury 

mercury make-and-break contacts 
inert gas. Motor loads up to 2 hp., cur 
rent loads up to 35 amperes. Tube 
l) i LiBORATORI ie interchangeable. — Mack Electric D« 
— wn VI vices, Inc., 10 Glenside Ave., Wynco! 














Write for complete | 
information Type 2413 ey 









Write us ot y - tion and requirements 












4316 N. Knox Ave. 





a. 
Please mention number 772 when filling ou 
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High precision OPTICAL PaRTS Speed. - ty CCutaie——_—-_—_—_—_- 






















































































we 
for Research, Development E L E Cc T R | c A L 
st or Production. 
} 19 
125 . 
ect | 
V. J PARABOLIC or SPHERICAL T E - T I N G 
Mirrors. 
i HIGH SPEED LIMIT BRIDGE 
For rapid low-cost resistance testing. 
Glass LENSES, PRISMS 01 related Widely used for checking resistors, 
oon components for your coil windings, heater elements, per- 
% visual, photographic cussion caps and other similar items 
or electronic where —— costs must be 
; minimized. 
requirements. 
- e Wide range—1 ohm to 10 megohms 
x . e Fast—up to 2000 items per hour 
Natural or Synthetic cs 
e Simple—for unskilled operators 
CRYSTAL OPTICS. o thendy 
° e Spotlight Index—for easy reading 
: ¢ Versatile—suitable for rapid sorting 
Complete optical into numerous tolerance bands 
INSTRUMENTS. e External Standards — permit auto- 
m matic temperature compensation 
V Coati f when required 
uum Coating oO , , 
; 8 Described in Bulletin 100 
Optical Parts. 
abt ° SHORTED-TURN COIL TESTER 
Snape - ° ° 
| ~— U ties C For rapid low-cost detection of shorts 
serted, John nert ptica O. and opens in electrical windings of 
Ib per- 3551-3555 East Street nearly every shape and size. ‘Widely 
a: Pittsburgh 14, Penna. used for checking transformer, relay, 
portion fal — and solenoid windings, meter 
ng jet i coils, motor field windings and other 
cample, ie similar items prior to assembly. 
hen is i 
istilled : : 
oe ¢ Simple—for unskilled operaturs 
19, Po Be e Fast—up to 2000 items per hour 
ie igmm ¢ Rugged 
G A T H E TO M E T E R e Sensitive—1 shorted turn No.44 
copper wire detectable 
i wit e 60 Cycle Test — minimizes 
: is, capacity effects 
nesten e Versatile—continuity and de- 
fective insulation tests with one 
: handling of coil 
i Described in Bulletin 109 
} « 
i OTHER RUBICON 
H 
i INSTRUMENTS 
} Resistance Standards * Wheat- 
£ stone, Kelvin and Mueller Bridges 
* Precision Potentiometers « Gal- 
vanomefers « Evelyn Photoelectric 
Colorimeter for chemical analysis 
* Automatic Recording Photomet- 
ric Analyzers for NO and H2S « 
t ope Magnetic Permeameters « Magnetic 
uippe - Hardness Testers * Other equip- 
im Fatt : $ ‘ ap femal PORTABLE PRECISION POTENTIOMET ment involving precise measure- 
ato! elescopic reading of calibration ee . +4: 
‘mall where close observation is dangerous or e Compact ment of electrical quantities 
ury-t impractical. Send for our bulletin. . aie to within 2 microvolts Literature available on request 
cts @ Sens lection of ranges 
»., CU e Wide select lant and field 
‘ube © For use in laboratory, P 
ie De il A 
* RUBICON COMPANY 
“eee me: ; ; 
AMM ARBOR, MICH. — esas ees Electrical Instrument Makers 
3755 Ridge Avenue ® Philade!phia 32, Pa. 
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A Flexible Electronic LOAD-CONTROL {| 
ther 
and 

Method jor MOTOR- a Operations fe: 
and 
By G. C. WILSON, G. C. Wilson & Co., Chatham, N. J. 7 
: atior 
SE of vacuum- tut be techniques in tional energy dissipated in the mill reference voltage which is variah\ B) 
| | the control of plant processes chamber, developed by the mill rotor amplitude is placed across te: mina|c qe rela] 
and operations «is steadily in- hammers. B and C of the same tra ition medi 
creasing by reason of such advantages A list of the functions which the When the monitor and reference yo). ra 
as high sensitivity arid virtually in- new control method performs will con- ages are equal and 180 degree ; 
stantaneous response pf the sensing vey an idea of its flexibility: phase, no voltage is generated 
element. To these advantages whe be- (1) To shut off the feed screw motor after an secondary of the transforme: Su 
lieve should be added Fi eXIBILITY. overload persists on the hammer mill motor for the reference voltage is adjustable th, 
' Electronic control systems with suffi- a period of time adjustable from 1 to & seconds. above condition can be achieved for a 
cient flexibility to find: broad use can (2) To turn on the feed screw motor when level of monitor voltage and therefo, 
be manufactured in such quantities as cverluad condition on hammer mill clears. any load condition on the pulveriy: rn 
sais ; eT ee ee son: i mill. This gives extreme load flexibilit 
adjustable from 20 to 30 seconds. Operation of the control occurs wh 
3 = the monitor voltage (representing th, 
Feed SREW load) becomes greater or less t 
f t 4 : Meroe reference voltage. In either cas 
unbalance causes a voltage to be ge». 
erated between D and F in the second. 
[ ary of T-1. This voltage will either } 
in phase with, the reference voltage, 
MOTOR 
mee 180 degrees out of phase with it, de- 
convenes pending on the direction of unbalan 
Box | | l a This voltage is then imposed on the : 
grids of vacuum tubes V-/ and J-. For 2 
Puck -UP which serve to amplify the voltage a: short 
IL determine whether it represents — 
: fiec- ee tne Refer 
<——] Teen underload or overload condition. This js Rel 
: —- accomplished as follows: An a-c. volt- me! 
Fig. 1 ttt: ne age is applied between G and E ane 
¢ phase with the reference voltage. 1 Rerer 
ie means that for half of each cycle, poi ct 
i G ag therefore the plates of V-/ a re : 





economes inherent in 
mass production. The ‘resulting lower 
cost permits a still roader use of 
automatic contro] equi#ment, with the 
usual benefits accruing from such use. 

The ultimate result should be higher- 
quality products at lower cost for the 
consumer, resulting ina higher living 

standard. 

The automatic contol method des- 
cribed in this article: illustrates the 
flexibility which the tse of vacuum- 
tube techniques makes: possible. This 
method was designed: for use with 
electrically-driven pulverizing equip- 
ment. In the operations of such equip- 
ment, material is freguently supplied 
to the mill by means o# feed screws. It 
is desirable to control the feed in such 
a manner as to avoid ‘overfeeding the 
mill during those intérvals in which 
the mill becomes overl¢aded or stalled. 
This overload condition may be of a 
temporary nature, which will clear if 
the feed to the mill: is temporarily 
halted, or it may be pf a permanent 
nature requiring the :services of an 
operator to correct the :lifficulty. 


In addition to the aormal and ob- 
vious disadvantages asspciated with the 
stalling of a mill, it has been found 
that mill overloads may result in dust 
explosions owing to the excessive heat 
generated in the mill. This heat is 
generated by the eam: ‘amount of fric- 


to utilize the 
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Fig. 2 sonny! 


| VOLTAGE | 


Fig. 1 illustrates the wiring neces- 
sary to completely control the pulver- 
izing process, the heavy lines being the 
additional wiring for the control 
system. The control system connects to 
existing controls in such a manner 
that manual controls remain operative 
for emergency use. 

Perhaps the virtue of flexibility of 
electronic methods, which we men- 
tioned earlier, can best be brought out 
by a brief description of this automatic 
control method. 

Referring to Fig. 2, a voltage pro- 
portional to the current drawn by the 
pulverizer mill motor is obtained by 
placing a toroidal coil around one of 
the conductors serving the motor. This 
motor current is indicative of the load 
on the pulverizer mill. Therefore we 
have a voltage which we can monitor 
which indicates the load condition on 
the mill. This voltage is placed be- 
tween terminals A and B of the prim- 
ary winding of a transformer T-1. A 





V-2, are positive with respect to poi 
E and the cathodes of V-1 and J-2 
During this half-cycle, electrons ari 
attracted by the plates and will flow ie 

to them if not prevented by the grids / 
For the other half cycle the plates 
be negative with respect to the cat 
odes and the electrons having a nega 
tive charge are repelled by the plat 
and no current will flow regardless 
the condition of the grids. 

As we have shown, when the refer 
and monitor voltages are equal no \ 
age is generated in the transform 
secondary from D to F. In this co 
tion some electrons flow from E t 
through tubes V-1 and V-2 for 
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half-cycle. This current is limited t Thes 
small value by causing the tube contr BR unctio 
grids to assume a voltage which i 7 
negative with respect to the cathodes 84 © 
Electrons leaving the cathodes \ ae 
then be prevented from traveling ' B ively 


the plate. This so-called negative g! 
bias is obtained, in a relative sens 
only, by making the cathodes positi\ 
with respect to the contro] grids, wt 
variable resistors R-1 and R-2 

Let us now assume an_ unbalanc 
(due to an overload or underload) 0 
curs. This will result in a voltage b 
tween D and F. If the phase of thi 
voltage is such that D is positive wit! 
respect to F (and therefore E) whe 
G is positive with respect to EF ther fBociety 
the bias on the control grid of V-! wi 
be counteracted and more electrons \ 
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fow in V-1. If the phase is reversed 
then F is positive when G is positive 
and more current flows in V-2. 

Therefore we have a system where, 
for example, V-1 responds to overloads 
and V-2 responds to underloads. Flexi- 
pility here is obtained in the degree or 
percent of over or under load for oper- 
ation by adjustment of R-1 and R-2. 

By placing suitable electromagnetic 
relays in the paths of current flow, im- 
mediate corrective actions can be taken 
or a waiting period can be initiated. 






































contacts are closed, permitting current 
to flow from I to H through the dry- 
disk rectifier during the half-cycle 
when / is positive with respect to H. 
During the next half-cycle, when H is 
positive with respect to J, current flow 
is greatly reduced by the high back re- 
sistance of the rectifier. Therefore a 
charge in the direction shown is accu- 
mulated by capacitor C-1, and by the 
control grid of tube V-3. This prevents 
flow of current through the tube. 
When K-1 operates, the circuit from 
I to H is opened and capacitor C-1 be- 
gins to discharge through R-3. This re- 
sults in the negative bias on V-3 dimin- 
ishing. After a length of time deter- 
mined by the values of C-1 and R-3, 
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the control grid bias of V-? is reduced 
to a point allowing sufficient conduc- 
tion in V-3 for operation of K-3. This 
results in turning off of the feed screw. 
This time interval is made flexible by 
making R-3 adjustable. 

A similar circuit, adjustable, 
turns off the pulverizer mill if the over- 
load persists. Under this condition man- 
ual restarting is required. In this 
tuality the control automatically resets 
itself and again takes charge. 

It is noteworthy, that 
only two standard radio type vacuum 
tubes serve to accomplish all these func 
tions. 

Fig. 4 shows a practical embodiment 
of the new method we have described. 
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By ALLEN L. CHAPLIN, Consulting Chemical Engineer 
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= Relay K-1, which was shown in Fig. 2, 
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on fe. L. SIGNALLING AND COMMUNICATION 
=? INSTRUMENTS. 
or ‘ : 
ad tes These instruments have important 
control i unctions in continuous process opera- 
hich ions. Alarms and signals are arranged 
thodes ae" the central operating room to warn 
se will eee Operator, by annunciator flag, col- 
ne ¢ bred light or audible signal, of exces- 
ve eri sively high or low pressure, tempera- 
conv ures liquid level or other abnormal 
positive bperating conditions. These instruments 
< with gemte the monitors of the process. They 
niff air at various points and blow a 
balane: hrieking siren if the room. becomes 
ad) 0: *Originally prepared for presentation be- 
age be te First National Instrument Conference, 
of thisgggestrument Society of America, Pittsburgh, 
ve with Pa., Sept. 1946; presented in 1947 before 
; ie astern New York, Metropolitan New York, 
) wher nc New Jersey Sections of the Instrument 
E thenfiBociety of America; partly re-written by 
7.4 will uthor and reviewed by others; final revi- 
ne Wi Hon made in April 1948. 
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untenable. They warn”the boiler man 
when water is low or air has failed. If 
reactions approach hazardous tempera- 
ture limits (e.g., nitration of glycerin) 
they sound an unmistakable area alarm 
and identify the unit by colored lights, 
thus giving operators a chance to escape 
while safety controls take over the task 
of arresting the reaction. 

Processes which handle highly toxic 
materials must have annunciator type 
sampling analyzers not unlike CO an- 
alyzer installations developed for mili- 
tary aircraft. 

When materials supply becomes low 
or a safety interlock has operated, the 
signalling instruments flash a warning 
to the operator. Processes which are 
operated on a time sequence program 
are controlled by a master sequence 
selector mechanism which also operates 
an appropriate signalling system to in- 






form the operator of 
quences, In general, a process is func- 
tioning properly when the alarm lights 
are green but attention at 
some critical point when its correspond- 
ing red light is on. 


operating se- 


is needed 


The process illustrated in Fig. 2 uses 
many signalling instruments at the va- 
rious strategic points. An annunciator 
identifies all points of the purge inter- 
lock system and informs the operator 
what caused it to “trip.” If the gas 
velocity was too low, the appropriate 
flag drops and simultaneously sounds 
an alarm when the interlock system has 
operated. If the moisture content be- 
comes too high, the annunciator flag 
drops and sounds an alarm but the in- 
terlock does not operate since this con- 
dition is not hazardous and requires 
only the operator’s attention. Signal 
lights are associated with the annunci- 
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or during other emergency conditions. 
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ator and operate in a manner to flash 
a red lamp when the flag drops. The 
operator acknowledges recognition of 
the “trip” by pushing a switch at the 
annunciator station, which silences the 
siren and extinguishes the red lamp but 
lights an amber light which remains lit 
until any adjustments which the opera- 
tor makes brings the variable back 
within operating limits. If conditions 
are not restored within a maximum 
time limit, the annunciator repeats its 
siren call and red light warning. 
Other points of alarm are connected 
to the annunciator, such as failure of 
cooling water or excessive back pres- 
sures in the absorber or stripper, or 
over-pressures in the intermediate re- 
actor. Instrument air pressure and 
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liquid ; 








to product storage 





These instruments are of the conven- 
tional public-address or inter-office com- 
munications type and are sufficiently 
well understood to require no further 
description here. 


J. LABORATORY CHECK STANDARDS. 

Laboratory check standards instru- 
ments are necessary for the assay analy- 
sis of end products of processing units. 
The accuracy and sensitivity require- 
ments of these instruments are of the 
highest order in production operations. 
They serve as guides and plant stand- 
ards for standardizing and setting all 
production line instruments. They are 
operated by laboratory technicians or 
subtechnical help. Periodic test samples 






















a system of unit instrument 0; 4 
comparable with the process en ¢, 
unit process operations. His pr: 
instrumentation resolves itself 
orderly manner of thinking wh 
concentrates fully on one unit ing 
ment operation until it is co) 
worked out, after which he pasy 
the next classification in orde) 
Material and energy balance: 
first and most important ins ( 
problem to consider and it requires ; 
coordinated effort of the process e; 
neer and the process control « 
to derive the best method of eon; 
After the primary operating 
are applied, the next problem in 
logical order is to consider the neeq { 
and application of primary measy 
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Fig. 2. Application of Safety Controls to typical continuous chemical process. (Repeated 
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readers. 


other services are identified by annunci- 
ator flag. 

A second annunciator is used to iden- 
tify the source of gas leaks about some 
of the equipment. Products of the re- 
actor are toxic and a multiple-point 
absorption type instrument is required 
to take, in rotation, air samples from 
strategic points of the process. As each 
sample of air is drawn through an 
analysis cell containing an absorption 
agent sensitive to the toxic materials, 
the heat of absorption causes a rise in 
temperature which actuates the annun- 
ciator flag to identify the area of the 
leak and sound an alarm. 

Communications equipment is impor- 
tant in the modern chemical plant be- 
cause operations are sometimes carried 
out at several different levels and co- 
ordination of effort is necessary during 
critical start-up or shut-down periods 





are taken to the laboratory for stand- 
ardization on a schedule determined by 
experience. 

Production instruments and controls 
are checked on the spot or in the shop 
with portable secondary standards 
which, in turn, are adjusted against 
laboratory primary standards at peri- 
odic intervals. 

Laboratory check standards instru- 
ments are the primary reference basis 
for calibration of all process instrumen- 
tation. 


ANALYZING THE CONTINUOUS PROCESS 
FOR APPLICATION OF PRIMARY OPERATING 
CONTROL INSTRUMENTS. 

The foregoing classification of process 
instruments offers a systematic basis 
for instrument application. The process 
control engineer is thus provided with 
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from June Instruments for convenience of 


instruments; then safety controls; a 
so on in the order given in the condens 
classification. The instrument engine: 
is a specialist in instrument mecha 
nisms and he must make the decisio! 
the proper equipment to do the job. 
To best visualize the problem of co! 
trol and operation of a continuous pro 
ess it should be considered a distance 
concentration system in which the co! 


centration of reactants is a constal! 
with respect to time at any given poll 


in the system. Conversely, the bat 
process is considered as one in whi 


the concentration at any point change 


as a function of time. Instrumentat! 


problems of the two processes are qu! 


different. The continuous process hé 
short-circuiting paths and recycle fet? 
back loops which affect rate changes *' 
various points in the system. 
Analysis of the continuous process “ 
a distance-concentration system offer 
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a base for design and application of the 
rimary operating controls. The process 


em of aerial must be regarded as a for- 
toa ward-moving body whose concentration 
in he (relative basis) is constant at any point 
nstru- MM in the system but changes with forward 
etely [i displacement. This implies that a proc- 
ses t ess divided into successive stages, with 


each stage regulated independently to 
maintain constant load on the following 
stages, Will produce an over-all stable 
es th system. It follows, therefore, that a 
s engi- [continuous process should theoretically 
gines be arranged for contro] by a sequence 
of primary operating controliers ar- 
ntrol ranged in successive stages from the in- 
no- J put end through to the discharge. Any 
eed f load fluctuation on the input would 
work its way progressively through the 
system, 

This is a good theoretical base but it 
is not sufficient to meet actual operating 
conditions. For example, load fluctua- 





ucts in event of diversion of succeeding 
units. 

A cascaded system must have provi- 
sions for diversion or equalizing loads 
of interconnected units. Furthermore, a 
continuous process cannot usually be 
regulated satisfactorily by application 
of automatic controllers at some inter- 
mediate point when the preceding stages 
are regulated by manual operation, 
especially when the preceding stages 
are subject to load variations. A regu- 
lator is unaffected by what happens in 
the process after it has done its job, but 
variations ahead are manifest as load 
and act to upset regulation. All stages 
do not have the same rate-change and 
those regulators bridged by recycle feed- 
back loops must operate at faster 
rates than those operating on straight 
through feed; while those stages which 
are diverted from service have zero 
rate-change. In other words, the process 
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tions do not occur always at the input 
end, and, furthermore, some provision 































ls; a0 must be made for diverting intermedi- 
idense: Hate units from service for cleaning or 
nginet egeneration. Recycle loops may cover 
mecha: only two or three intermediate stages, 
sion 0 Mithus resulting in non-uniform load 
job. hanges at certain points in the system. 
of co! he theoretical base requires that rate 
is )!0¢ Michanges be uniform throughout the sys- 
istanct Hiitem but this is only possible when the 
he co! ontrol time constants of all cascaded 
onstal' Mstages are equal — a rarity in actual 
n poll Mipractice, 
> hat Most continuous processes are made 
| whi Miup of unit operations having varying 
-hange Mitime constants and the theoretical base 
ntatio Hs made practical and applicable by 
re Qu MBeries interconnection of unit stages 
ess hafiwith surge capacity and averaging reg- 
le fee: Mlators, In some cases, processes have 
nges ‘been designed and operated without 
urge capacity. Inventory has been kept 
cess “small and special regulators used with 
1 offerfiProvisions to dispose of interstage prod- 




















La 
system. The master controller may then 
be cascaded with the dependent control- 
lers by means of set-point reset or ratio- 
set control mechanisms to operate as an 
interlocked unit. 

In Fig. 11, flow controller FCR-1 is 
the master load controller of the system 
shown. This controller is set to supply 
the demand on succeeding stages of the 
process through line “A.” Changes in 
this demand reflect as load changes on 
controler FCR-1 and it must reset con- 
trollers FCR-2, FCR-3 and FCR-4 to 
meet the changing demand. The use of 
cascaded control systems obviates, in 
many cases, the necessity for interstage 
surge but performs most satisfactorily 
when the time constants of the “bridged” 
units are equal. The greatest benefit de- 
rives from the application of cascaded 
controls to branch units of a process 
which cannot be operated independently 
of the main load line because of delay 











Fig. 11. Application of Cascade Control to 
a continuous process to eliminate surge 
capacity and reduce process inventory. Proc- 
ess designed with time constant ‘‘A’’ equal 
to time constant ‘‘B’’. 


output 














can be likened to an electronic circuit 
which oscillates at a base frequency 
established by the input load and is 
frequency modulated throughout by the 
various recycle feedback loops. Interme- 
diate rate-changes may vary but the 
input and output rates must coincide 
except for losses or make-up in the 
system. 

Many processes have complex return 
loops and counter-current extraction 
phases which set up interactions and 
require interconnected controls to avoid 
long-time instability following a load 
change. This type of system usually has 
a critical unit or stage into which others 
react directly. Changes in this key unit 
affect directly the side loops and the 
controllers of these branch phases may 
be cascaded together to operate as a 
unit. 

The important point in analyzing this 
type of system is to locate the key con- 
troller which affects directly the loading 
on other dependent branch units in the 


~~ 


in reaching equilibrium following a de- 
mand change. 
CONCLUSION 

This analysis is not intended as an 
over-simplification of the many ramifi- 
cations of control applications. It is 
presented as a foundation and guide to 
the proper instrumentation of a chem- 
ical process based on the foregoing in- 
strument classification. 

To the uninitiated, a continuous proc- 
ess is quite mystifying with respect to 
regulation and control. Furthermore, 
instrumentation applied without a basic 
plan is likely to be inadequate or over- 
done. The writer has applied the use 
function concept of process analysis and 
it is his belief that it establishes a uni- 
fied plan of approach which is appli- 
cable to both straight-through and re- 
cycle processes. 
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Operation and Care of Circular-scale Instruments 


By JAMES SPENCER, Meter Division, Westinghouse Electric Corp., Newark, N. J. 






OOD instrumentation is a matter of mutual interest The scale plate consists of two pieces: the 
between the manufacturers and the users of elec- number plate, and the title plate or mask. A 5s 
trical instruments. back of the scale plate slides over a shouldered 





| In accepting this fact, it can readily be appreciated that positioning the plate. The mask is then placed 
the economics of instrumentation is dependent on the users lower part of the plate and the complete assemb 
having sufficient information to properly handle, maintain tight by two screws. To remove the scale plate, le the 










and service their instruments. plate back off the shouldered nut and carefully 
In the past few years we have seen the circular-scale plate over the pointer. 
instrument presented and accepted to the extent of hun- Three screws hold the element to the magnet assem) 






dreds of thousands. Owing to this increasing use of these These screws are accessible through holes in the elen,,. 

instruments, it is felt that information beyond that given  top-plate. When these screws are removed, the pointer s| 

in manufacturers’ instruction data should be helpful to be rotated to the extreme left position of travel. 7 

users. No matter how well an instrument is designed and up the coil with the open section of the inner pole piece gy, 

built, it will fail in its purpose if it is not given the proper allows for removal of the element. It is not necessary ; 

attention— hence the following series is presented. place a keeper across the magnet poles when the element 
PART L removed. Raise the element straight up out of the magne: 


Les . ws NS Extreme care should be exercised during this operatioy » 
D-C, CIRCULAR-SCALE INSTRUMENTS attempts to remove the element with the coil in any ot}, 
PERMANENT-MAGNET MOVING-COIL TYPE 


In order to repair a defective instrument efficiently, it is 
necessary for the maintenance man to know the construction 
details to avoid further damage. (See Figs. 1-8 incl.) To 

























coil, i 
holdet 
disma 
The 
a sha 
ends. 
bcoil-bi 
The t 
stakec 
harms 
type § 
lower 
stakec 
“metal 
| Spr 
Slower 
“from 
/washe 
padjust 
range 
-adjust 
| jewel- 
rachet 
















a 









ae 1. Moving-element assembly of a Westinghouse KX-24 Fig. 2. KX-24 moving element mounted in frame. 
voltmeter. 

position may cause further damage by jamming th: 
against the pole piece. 

After unsoldering the upper and lower springs from t 
outer springholder arms, and loosening the upper and | 
jewels sufficiently, the movement can be removed from t 
element frame from the lower side. Be sure the top jew 
is not removed from its assembly as it is very difficult t 
reassemble this spring-type arrangement of jewel- and z 
adjustment construction. In reassembling the movement, 






obtain this information, it is well to outline the details of 
dismantling the instrument, the reverse of which is the pro- 
cedure for reassembling it. 

As with all types of instruments the majority of opera- 
tions, such as the removal of screws and nuts, disconnecting 
leads, removal of instrument from case, etc., are all obvious 

operations. There are a few operations of dismantling and 
reassembling of the KX-24 and DB-i2 instruments however, 
that warrant some explanation and description. These we 
shall emphasize as we outline the dismantling operations 
of these instruments. 









pole piece by adjusting the lower jewel. The end play ca 
then be set by adjusting the top jewel. It will be noted fro: 









man Fig. 12 that the conventional jewel-screw lock nut is no 
| KX-24 Instrument required as the jewel screw is kept from turning by tl: 
| Assume that the instrument defect is an open coil. While locking effect of the ratchet-type assembly. 
this would seem to be a major repair—as it is in most in- The leads from the coil can now be unsoldered from t! 






struments—it is not difficult in the circular-scale type. inner springholder anchors. After disconnecting these |ead: 
The first step in making this repair is to remove the the coil can be removed by brushing acetone on the ¢ 
cover by removing the four front screws and lifting it. brackets to loosen the cement holding the coil in plac 
The case can be removed from the instrument, leaving it When the cement is dissolved, the coil can be removed fro! 
accessible for repairs by removing the nuts, lock washers’ the channel-type coil-holding arms. To replace a coil, ap) 
and triangular bar washers from the back of the instru- a coat of special household cement to the channel of ea¢ 
ment. coil-bracket arm and a thin coating on the coil. Then care 
Next, unsolder the ground lead connected from one ter- fully insert the coil between the two bracket arms. Be/0"' 
minal to the top plate of the element and the swamping removing the defective coil, note its position in the bracke': 
resistor connection at the lower spring holder. as a guide in positioning the new coil. After positioning t 
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Fig. 3. KX-24 circular-scale magnet assembly. 






coil, allow sufficient time to dry, solder leads to spring 
holders and proceed to reassemble in the reverse order to 
dismantling. 

The element of the circular-scale instrument consists of 
fa shaft with hard steel pivots pressed into shaft at both 
ends. The shaft is knurled to hold the upper and lower 
coil-bracket arms, both of which are pressed on the shaft. 
The top bracket assembly includes the coil holding arm— 
4 ‘staked to the lower end of the shaft bushing—the cross 
Farms with balance weights and counter weights. A bushing- 
type stop is pressed on the shaft just above the spring. The 
Hower spring assembly consists of a bushing to which is 
staked a mica washer, the spring holder, fiber washer and 
"metal washer. This assembly is then pressed on the shaft. 
| Spring-type jewels can be used in these instruments. The 
“lower jewel assembly consists of a spring holder, insulated 
‘from the frame by paper washers and bushings, a crimp 
iwasher, and a spanner nut. The lower spring holder is not 
jadjustable. The upper spring holder is a rachet-type ar- 
rangement for movement of the spring position after spring 
adjustments. The upper jewel assembly consists of the 
jewel-screw, crimp washer, ratchet-type adjuster arm, 
mrachet-type spring holder, spanner-type bushing, spanner- 
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Fig. 4. KX-24 ammeter with dial and case removed 


type jewel nut, and a spanner-type bushing riveted to the 
top bridge. The parts are assembled in a fixture at the 
manufacturer’s for positioning of threads and for pressure. 
The zero-adjuster arm is attached to the frame (over a 
bushing) by one screw. The pin in the zero arm is set in 
the fork of the zero adjuster before positioning on the 
shoulder bushing and assembling the holding screw. 

The magnet assembly consists of a circular cobalt mag- 
net with inner and outer pole pieces as shown in Fig. 10. 
The outer pole piece is welded to the magnet while the 
inner pole piece consists of a stack of laminations riveted 
to the magnet. Four insulated mounting posts are assembled 
in the lower side of the magnet for use in mounting the 
mechanism to the base. The magnetic shunt is assembled 
to the magnet by three screws, one having a spring 
arrangement to allow for adjustment of shunt position. The 
position of the magnetic shunt with respect to the magnet 
is variable and is changed by the screw arrangement. A 
fiber ring-type washer is placed around the magnet to pre- 
vent a shifting of the mechanism in the case if the instru- 
ment is subjected to a heavy shock. 

High-shock instruments are made dust-proof by cork 
gaskets at cover-to-case and case-to-base assembly points. 


i’. oc 
Z AMPERES 
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KX-24 ammeter with case and cover removed. 
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POINTER OFF ZERO 
TO SHOW DETAILS 


Fig. 6. 


DB-12 Instrument 

To detach the case of the DB-12 instruments shown in 
Figs. 6, 7 and 8, the four cover screws and three case- 
to-base screws must be removed. The dial is attached to the 
element frame by two screws. 

The element can be dismounted from its magnet assembly 
by removing the four element-bracket-to-magnet screws at 
the top of the die-cast bracket, and unsoldering the leads. A 
convenient and safe method of removing the element from 
its magnet assembly is to insert studs about two inches 
long in place of each of the four mounting screws as they 
are taken out. These studs act as guide posts for sliding the 
element up and out of its assembly, thereby protecting the 
movement from possible damage if the poles of the magnet 
(the core is one pole) are forcibly attracted to each other 
as the element is removed. This caution is suggested since 
the movement cannot be removed from the element until 
the element is detached from the magnet. Since this instru- 
ment has an open type magnet (see Fig. 6) a keeper should 
be inserted between the magnet poles as the element is re- 
moved. A keeper can be made from a piece of one-eighth- 
inch flat soft iron, shaped similar to the core and core arm 
so that the magnet pole and the steel shell can be closed 
as the core is removed. To reassemble the element in the 
magnet, the guide studs will serve to position the core ac- 
curately as the keeper is removed. When the element is 
positioned, the studs should be removed, one at a time, and 
the screws inserted. 











Fig. 7. Cover and case of the General Electric DB-12. 
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Exploded view of General Electric DB-12 voltmeter showing the details of its assembly. 

























With the element out of its magnet assembly, the m 
ment is removed by detaching the core (three screws), 
soldering the outside ends of the springs, and loosening th 
jewels to clear the pivots. The inside ends of the spring 
are soldered to a split-type sleeve collet that slides on th 
movement shaft and is held in position by friction. Th 
pointer and cross arms are staked to a bushing press 
in position on the shaft. The hard steel pivots in the end 
of the element shaft are a press fit. A counterweight | 
assembled to the tail of the cross arms and wire-woun 
balance weights are used for final balance adjustments. 

Fig. 8 shows the base assembly details of the d-c. vo 
meter. The ammeter base assembly is similar except for tht 
resistor mounted on the back of the base. 


TEST AND INSPECTION 


The calibration and test adjustments of these long-sca 
instruments are easy to make. These operations consist 0 
both mechanical and electrical adjustments such as balancé 
end play, continuity of electrical circuits and calibratio 

A mechanical inspection should always precede any ca! 
bration adjustments to ascertain if the instrument is devoi 
of friction or sticking, all moving parts have sufficie: 
clearance, the instrument is clean, all connections tight, etg 

Clearance of moving parts is very important from th 
standpoint of friction and sticking. A few of the clearanc 
points to check in this type of instrument are: coil in ai 
gap, pointer on scale, pointer on spring holder, spring con 

















Fig. 8. Base assembly details of the General Electric voltmeter 
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Jewett. JEWEL weunT 
XREW SPRUNG ASSEMBLY JEWEL BUMPER 
























Fig. 9. Construction of spring-type jewel mounting used in 
KX-24 instruments. 














Fig. 10. Instrument shaft with pivoted ends, resting between 
two sapphire jewels. 
A—Shaft with pivoted ends. 
B,B—Sapphire jewels. 
C+D—Total end play or movement of shaft end to end. 
E—Side play, or distance pivot can move from one side of 
the jewel to the other. 


lutions, spring on adjacent parts, and shaft on inner pole 
ce. Bumper or pointer stops should be set a sufficient 
stance below zero and above full scale to allow the pointer 
pass these points. The inside bumper should be set 
ghtly in front of the outside bumper to take the first 
ock of the pointer. Pointers sticking on bumpers are not 
common, hence this condition should be checked. Mois- 
re or other foreign substances on the pointer or bumper 
ad at the point of contact is often the cause of sticking. 
e effective method of checking and cleaning air gaps is 
place a piece of white paper between the magnet and 
e base. The white paper serves as a background and a 
lector, greatly improving the degree of detection of even 
smallest particles. 
End play is the end-to-end movement of the element shaft 
tween the jewel bearings. See Fig. 10. This adjustment 
























Fig. 11. Method of end play adjustment. 


is one of the most critical operations in the assembly of 
this instrument. Owing to the spring-type jewels used in 
high-shock instruments, the spring effect of the jewel is 
often mistaken for end play. Friction may result from this 
misjudgment: lack of free end-to-end motion of the shaft. 
The end play of this instrument should be of the order of 
two to five thousandths of an inch. This allows for suffi- 
cient end play and yet not to such a degree that the element 
will sag and rub on adjacent parts. End-play adjustments 
should be made by bringing the jewel screw down slowly 
toward the pivot until the prescribed clearance is reached. 
Fig. 11 shows a convenient’ method of adjusting end play 
by judging the side play. The picture explains this method 
clearly. Another method of adjusting end play is by insert- 
ing the flat end of an air-gap cleaner between the coil frame 
and the top of the inner pole piece and moving the coil up 
and down as the jewel is adjusted. 

Element balance is important in instruments from the 
standpoint of scale distribution. When these d-c. high-shock 
instruments are calibrated, the pointer is set on zero in the 
face-up position and balanced in four positions: pointer 
horizontal left and right, and vertical up and down. See 
Fig. 12. The pointed should be on zero in the normal op- 
erating position and within one thirty-second of an inch 
in all other positions. Any deviation from these balanced 
conditions indicates that a change has taken place and 
that the element should be rebalanced. Wire-wound balance 
weights are used on this type of instrument. These weights 
can be shifted by gripping them with tweezers along the 
length of the weight, is shown in Fig. 13 and sliding them 
in the desired directions. 


— 











HORIZONTAL LEFT VERTICAL UP 




























HORIZONTAL RIGHT VERTICAL DOWN 


Fig. 12. The moving element of d-c. high-shock instruments is 
balanced by first setting the pointer to zero with the instrument 
in the face-up position. Then the instrument is turned on its side 
to the four positions shown. The pointer should read zero in the 
normal operating position and should deviate not more than one 
thirty-second of an inch in the other positions. 


Fig. 13. Correct method of shifting balance weights 


July 1948—Jnstruments—Page 623 

















The electrical adjustments of these instrum: 
depending upon whether they are ammeters, v 
millivoltmeters, temperature indicators, ete. The 
ments are: magnetic shunt, electrical shunt, spring 
ing resistance and series resistance. The magnet 
is common to all kinds of KX-24 instruments by 
found in the DB-12 type. Final electrical ad 


C47 DEMANDS! 


LIGHTER 


SMALLER 


DETACHABLE 
DAYLIGHT- 
LOADING 

MAGAZINES 


NEW 
THE SUPERSENSITIVE pee. : : 
GALVANOMETERS ;, i 


Yew Fig. 14. Cutaway view of KX-24 magnet assembly. 


CONSOLIDATED 18-TRACE 


RECORDING OSCILLOGRAPH 


Already adopted as a standard instrument 
by the world’s largest users of oscillographs, 
the Consolidated Model 5-114 Recording 
Oscillograph is now available commercially. 
Major improvements and refinements in 
techniques and design not only insure more 
accurate and dependable measurements, but 
have greatly broadened the scope of its appli- 
cations. 
This new instrument is lighter and more 
compact, and employs many new features 
which have been incorporated in its design as 
a result of a survey of users’ requirements. 
These features include such refinements as: 
18-trace capacity, broad galvanometer selec- 
tion, quickly detachable daylight-loading 
magazines, positive footage indication, auto- 
matic record length, and many others, all de- | 
scribed in detail in Bulletin CEC-1500-X1, | Pp. ee 
which we shall be glad to send you upon re- | — 


quest. | | 


ey, z 
Don’t miss Consolidated’s exhibit and demonstra- is il 
tions in Booth 226 at the 1.S$.A. 1948 American | ‘ 
Instrument Fair, Convention Hall, Philadelphia, 


| | 
Sept. 13-17. canny 


CONSOLIDATED ENGINEERING 
CORPORATION | 





Fig. 15. Magnetic shunt adjustment of KX-24 ammeter 
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ELECTRONIC § | 17’S KESTER 


For Every 


TIMER \ ping - SOLDERING OPERATION 


; S 





For short interval time con- 

trol of machine and process 

operations, this timer provides high accuracy, 
unaffected by either line voltage fluctuations, tube 
aging,or vibration. A flip of a toggle switch changes 
dial range from .01-.5 secs., adjustable in .00OS 
steps, to .1-5 secs., adjustable in .0S sec., steps. 
REQUEST Engineering data sheet No. 46 for com- 
plete information on Series 5200 Electronic Timers. 





TIMERS: STANDARD LINE AND SPECIAL 


AUTOMATIC TEMPERATURE CONTROL CO., INC. sieabadisiacetemaiataaiaainiaias 


5212 PULASKI! AVENUE * PHILADELPHIA 44, PA. 





| 


“GRE WORTH MEASURING « 


with a 


LIQUIDOMETER 


@ FOR GAUGING LIQUIDS 
OF ALL KINDS 
@ 100% AUTOMATIC 


© APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 


Increase your soldering efficiency 
with Kester Cored Solders. Their depend- 
ability and uniformity give you the utmost 


speed in every type of soldering operation. 


There is a Kester “Specialized’”’ Flux- 
Core Solder in strand size, type of flux, and 
alloy to fit your needs. Consult our Tech- 
nical Service Department on any soldering 


problem. 


STANDARD FOR INDUSTRY SINCE 1899 


KESTER 
SOLDER 


SSB BSS SRR RR ERR ESR ESSERE SRE R ESR SRR SE BREESE SBR REE EER ERE BEER ESR EERE EEE S © SE 


4 
2 ° 
R OMP! > LS a . SSS BEER EERE SE ERE ER EES 
~ or 


LIQ VIDOMET ER 26 P. | KESTER SOLDER COMPANY 


4216 Wrightwood Avenue, Chicago 39, Illinois 
MAN AVE ONG ISLAND CITYIN.Y. Factories Also at 
Newark, New Jersey ® Brantford, Canada 
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* COOPER'S YANKEE INGENUITY 





* ...AND CHACE BIMETAL :.. 
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No. 17. Product of Cooper Oven Thermometer Co. 
Pequabuck, Conn. 


This new ‘'Franklin'’ Range Thermometer, 
manufactured by Cooper Oven Thermometer 
Company, illustrates another use of Chace Thermo- 
static Bimetal ingenious in its efficient simplicity. 
The gleaming chromium case conceals a heat 
responsive mechanism which fits into the modern 
home-maker's scheme of cooking by rule—not 
guesswork. Its indication of “settled heats” is 
reliable for the life of the range, a product of 
Yankee ingenuity, careful manufacture and 
selected materials. 


The thermostatic bimetal spiral element rotates 
the shaft to which the indicator is fixed, according 
to oven temperature within a range of 600° and 
this same sound principle is the basis for many 
other Cooper thermometers used in waffle bakers, 
irons, ovens and industrial applications. In this 
and many other heat responsive devices, Chace 
Thermostatic Bimetal is specified as the actuating 
element because of the wide selection of charac- 
teristics available, the excellent facilities and the 
intelligent service for which the Company is 
known. Your own problem in thermostatic bimetal 
design will receive thorough attention from W. M. 
Chace Company's engineering department. 


w. M. CHACE co. 


Manufacture 14 of Thermostatic Bimetals 


1609 BEARD AVE. «+ DETROIT 9, MICH. 
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resistance. This method of correction should not be gey, 





should be made with the cover on the instrument. 
cover may alter the instrument calibration by one 
or more. 

The magnetic shunt is located on the under side 
magnet as shown in Fig. 14 and is adjusted by mea ; 9; 
screw-type pusher rod. The screw adjuster is a 
from the front of the instrument when the cover is ; 

The adjuster screw head lies directly behind the ( 
the lower part of the zero adjuster. With the zero a: jyg;, | 
centered, its hole is a guide for the screw driver \ 

ting the magnetic shunt. See Fig. 15. 

Electrical shunts, either internal or external, are ¢, 
brated at the factory and should not be changed unless 4, 
an emergency measure. Filing a shunt, that is, remoyi, 
material, increases its resistance and hence its voltaye q 
for a given current. Such filing is done only as an emer. 
gency measure while waiting for parts. If a lower voltag, 
drop is required, the application of solder on th shunt 
blade (also an emergency measure) will decrease the shunt’s 



















































ally practiced, however, as undesirable thermal effects m 
result, causing errors in the instrugnental readings. 

As these instruments are spring-controlled, it is self. 
evident that any change in spring torque will effect ¢ajj. 
bration. The outer end of the spring is soldered to the post 
of the zero adjuster, therefore this bond must be brok 
to change the length of the spring and hence its torque 
To reset zero after spring change in the KX-24 instrument, 
the ratchet-type spring holder is moved while holding the 
zero adjusting arm at the center position. In the DB-12 ;) 
strument, the split-type spring collet is shifted on the move. 
ment shaft. 

Swamping resistance in ammeters and millivoltmeters js 
the internal resistance (usually a pigtail) in series with th 
moving coil of the instrument. Its purpose is to reduce the 
temperature-error effects of the copper-moving coil. It ca: 
also serve as a means of making slight calibration adjust. 
ments. In millivoltmeters of the KX-24 type, the swamping 
resistance is adjusted in series with the element to a given 
value (2.08 ohms) so that at 50 millivolts the full-scalef 
current of the instrument is 24 milliamperes. Full-scale— 
adjustment at 24 milliamperes is made with magnetic shunt ; 
The swamping resistance of the DB-12 instrument is the : 
spiral or spool on the inner side of the base or on the front i 
of the frame (not the flexible spiral lead connected to thefy 
front zero adjuster). 

The series resistance of the KX-24 voltmeter is internalf¥ 
up to capacities of 750 volts. The wire-wound resistor 
spools have a baked varnish finish and should never requir 
adjustment. Should an adjustment beyond the range of th 
magnetic shunt be necessary, a resistor of different ohmic 
value should be used. The resistance cards in the rear 
the DB-12 voltmeter can be adjusted to correct errors of 
calibration. 

If the DB-12 instrument is found to read high on on 
side and low on the other, the core-to-frame screws can bé 
loosened and the core shifted to the side that reads low 
The core screws should then be tightened and the instru 
ment rechecked. 
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PRINCIPLES OF OPERATION 


KX-24 Instruments 

The new high-shock d-c. instruments operate on the pe! 
manent-magnet moving-coil principle. This new single-all- 
gap type instrument has a working air gap of 250 degrees 
and hence a scale of equal length. This long air gap | 
made possible by the unique construction of the magne! 
collector ring and pole pieces. 

Permanent-magnet moving-coil instruments depend f 
their operation on the interaction of the flux or lines © 
force between the permanent magnet .and the moving ©0! & 
In this high-shock instrument, we have an active air £4] 
of 250 degrees, that is, a constant field between poles ove! 
the full length of the air gap. With this constant perm 
nent-magnet field, the degree of deflection of the movemel' 
is directly proportional to the current in the moving co! 
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TI M E ; bine of 
CONTROL in Industry : | 


‘ od | 
THERMEX Opens up new opportunities 
in Plastics Molding... TIMED by CRAMER 


Almost instant heating of preforms prior to 
molding is possible with the Thermex Red Head 
high frequency dielectric heating unit, a devel- 
opment of The Girdler Corp. for use in the 
molded plastics industry. 

This device produces high frequency heat 
that originates in the material instead of being 
applied to it, resulting in a more uniform, 
stronger product . . . as well as increased 
production, simplified operations . . . reduced 
time and unit costs. 

The Thermex unit is equipped with a Cramer 
Running Time Meter and two Type TEC Time 
Delay Relays that control the heating cycle 
with two distinctly different characteristics and 
in any selected sequence. Another instance 
where accurate control, dependable perform- 
ance are assured by Cramer Timing. 


2. eS 








A anee IF THE PERFORMANCE OF YOUR PRODUCT 


DEPENDS ON PRECISION TIMING, CONSULT... 
THE R. W. CRAMER COMPANY, INC. 


“a 


STANDARD FOR TESTING OTHER GAUGES 


Recognized as the standard for testing pressure read- 
ings with dead weight accuracy, Heise Extreme 
Precision Gauges provide the quickest reliable way 
of testing: (1) new ordinary gauges, (2) inspector's 
gauges, (3) for faster results where dead weight 
testers have been used. 


RANGE FROM 0-15 TO 0-20,000 


BY” BIAL.. wwe vcceseees 151.80 
S2° BEAL .. ww cece 172.80 & 165.60 
a6” DIAL .......-- 211.20 & 194.00 
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Current is conducted to and from the mov, 
through the two control springs. Electromagnetic 
is obtained by making the bobbin (on which th: ¢ 
wound) of aluminum. When this aluminum bobb 
in the field of the permanent magnet, voltage is indo 
in the bobbin, causing current to flow and hence a : jag. * 
field to be created about the bobbin. This field opposes 4, 
field of the magnet and damps out oscillatory moti: 

The magnetic circuit can best be understood by refe; 
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Fig. 16. Sketch showing the magnetic circuit and theory of an 


operation of the KX-24 d-c. instruments. 


to Fig. 16. This pictorial representation also shows th 
magnet construction and theory of operation of the d- 
circular-scale instrument. 


DB-12 Instruments 
The DB-12 instrument (see Figs. 6 and 17) also utilize; 


the permanent-magnet moving-coil type mechanism. 1 
mechanism differs from that of the instrument show: 


Fig. 5 in that it has a cross-magnetized, open-type magnet [iM 


a ear gg aD 3S 





Laminated 
steel shell 





Fig. 17. Mechanism of the General Electric DB-12, d-c. 
ammeter and voltmeter, shown diagrammatically. 















This results in poles covering the full outside and insié 
circular area of the magnet. A uniform air gap throughow 
the full travel of the moving coil results from the bonding 
of the soft iron pole piece to the inner (circular) area @ 
the magnet and the core assembly that completes the lam 
inated steel shell attached to the outside circular area @ 
the magnet. The steel shell acts as a magnetic collecto 
ring and also effectively shields the element from stra 
fields. 





















MAINTENANCE 










Long life and efficient service from electrical measuritt 
instruments depends to a large extent on the care they at 
given. Circular-scale instruments, although superior in dé 
sign and embodying the best of materials, are no excepti0l 
to this rule. They are, however, less susceptible to damagt 
due to rough handling; but misapplication and accidents 
do sometimes relegate these instruments to the inactiv’ 
list. It is for these reasons that the following suggeste 
items of possible defects and corrections are given. 

















































“4 SAVE STEPS with 
“Hl KOLLSMAN TELETORQUE 
refer Remote Indicators 


1 For the accurate remote indi- 
cation of the position of 
controls, valves, meters, and 
1 yarious other devices, Kolls- 
\ Moving man now offers a line of 
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MARSHALLTOWN figure 83 is « very 


sensitive instrument utilizing a diaphragm for 
pressure communication, and is recommended for 
extremely low pressure service. 

The following standard dials reading in inches 
of water are available—0-15", 0-30”, 0-60”, 0-100”, 
0-150”. 

Ounce graduated dials can also be supplied in 
a range from 16 ounces to five pounds. 

It is available in the 2%”, 3%”, and 4%” dial 
sizes and mounted in a black enameled, deep steel 
case. Write for details and price. 


MA RSHA LL TOWN manufactures one of the most 


complete lines of indicating pressure gauges—there is a 
Marshalltown gauge for every purpose and pressure. 


Marshalltown Mfg. Co., Marshalltown, lowa 
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The most accurate and rugged i 
precise measurement of time. 





Furnished in portable cases as shown, or for panel mounting. May be- 
equipped with electric reset. Write for Bulletin 153. 


Write for information on these other STANDARD Products: 


Precision Timers (many models) Bulletin 153 
Laboratory Time Standards Bulletin 95 
Watthour Meter Test Benches and Laboratory Panels Custom Built 
Electric and Chrono-Tachometers Booklet 151 
Electric Clock and Program Systems Bulletin 131 


Please mention this publication when writing. 


MH Standard Electric Time Lo: 


SPRINGFIELD 2 HAXSrs MASSACHUSETTS 





Symptom: Instrument Fails to Indica 





POSSIBLE DEFECT 


| 


| MECHANICAL | ELECTRICA] 


| 


Open element 














Pointer sticking “ 
Open series resistor 


Bobbin sticking No external circuit 


a Mechanis rte 
Element out of jewels fechaniom shorted 
Open thermocouple 


Pivots tight in jewels Open rectifier 














Symptom: Instrument Indicates Incorrect}; 





POSSIBLE DEFECT 


| 


MECHANICAL | ELECTRICAI 


Poor connection 














Friction, rolling or static 
Sticking up scale 
Spring convolutions touching 


Ground 
Partial short 


Off balance Wrong connection 

Bent pointer Magnet weakened 

» 4 : 

C ff aero Shunt connection broken 
Spring set 


Temperature error 


Spring loose on shaft or holder . 
o B ’ External field effects 
oose poincer ~ . 
. Static effects (glass) 
Loose pivots ‘ ' 
, Magnetized pivots 
Loose jewels E L 
. Shorted resistor 
Pointer does not pass full-scale 


and zero Defective photocell 
Wrong end play Defective thermocouple 
Warped base Defective thermoelectric circu 


Element or dial shift Reversed polarity 
Parallax 


Pointer vibrating 


Steel panel mountings 
Misapplication 


Magnetic dust particles in air gap (AC-DC pulsating) 














TROUBLE CHART FOR D-C. INSTRUMENTS 


As friction is probably the worst enemy of the electric: 


instrument, we will make this our first item. Little if an 
trouble due to pivot and jewel causes is encountered i 


high-shock instruments. The spring type jewel and shaf 


bumper design account for this favorable condition. ( 
lessness in adjusting the end play can cause some pi\ 


friction, that is, if the shaft is tight between the jewel 


Excessive end play may allow the element to angulate a 


rub on adjacent parts. If jewels are stocked as spare parts 


be sure they are kept clean, as dirt or moisture in a 

housing may cause the jewel to stick if compressed. 
Other points to check as possible causes of frictio 

sticking are: spring convolutions touching or sticking, fo 


eign material in air gap, moving parts such as pointer 


coil, shaft, etc., rubbing on adjacent parts, and _ point 
sticking to bumper. 


Failure of an instrument to indicate may be due to 4 


therefore, it is well to check t 
instrument. A_ complet 


open external circuit; 
condition before opening an 


shorted coil will also be evidenced by a lack of pointd 


indication. Open coils and resistors are often the resv 
of misapplication or excessive overloads. These poll 
should be checked with an ohmmeter or other sultal 
means when an instrument fails to indicate. 
Inaccurate indications might be due to a multiplic 
causes. A few of the most common of these causes alt 
poor connections (especially in millivoltmeters), pa 


shorts in coils and resistors, weakened magnets, defect! 


balance, zero shift of pointer, defective shunt, etc. 


Millivoltmeters are calibrated with leads having resist 
ance as indicated in the calibration data on the dial pia! 
of the instrument. If leads having other than this resi§ 
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An Important Announcement 
From The Ford Motor Company 


Since 1923, we have manufactured and dis- 
tributed the world-famous Johansson Blocks. 


We now have completed negotiations for the 
sale of the Johansson Gage Division of the Ford 
Motor Company to Brown & Sharpe Manufac- 
turing Company of Providence, R. I. Before this 
transaction was completed, we gave very careful 
consideration to the problem of finding a com- 
pany with the skill and experience that would 
assure continued production of Johansson 
Blocks to the Johansson standards of quality. 


The Brown & Sharpe Manufacturing Com- 
pany has 115 years of experience in the making 
of precision tools, and after careful study, we 
decided that this experience, coupled with their 
standing in American industry have made them 
the sound choice to take over the manufacture 
of these precision gages. 

All patents, methods and machines required for 
making Johansson Blocks become the property 
of Brown & Sharpe. Machinery and special steel 
stocks are being moved to Providence. 

Meantime we will continue to provide Johans- 
son Blocks from available finished stock here 
at Ford until Brown & Sharpe are in operation 
and ready to supply them. 





GAGE BLOCKS f 








FORD MOTOR COMPANY ==. 








R. S. 





GAUGE TESTER 


PORTABLE—<Adapted to field testing, also suitable for 
testing in laboratory and plant. 


COMPACT —The Brass Weights are carried with the tester 


in a hardwood carrying case. 


DEPENDABLE—Accurate results in testing are obtained 
as careful calibration with Standard Tester is made on each 
instrument. 


Complete Line of Scientific Laboratory Equipment 
— Write for Catalog No. 30-B — 


THE REFINERY SUPPLY CO. 
621 E. 4th ST., TULSA 3, OKLAHOMA 








VISCOSITY 


MEASUREMENT 


CONTINUOUSLY 
AUTOMATICALLY 


(and with automatic control of the viscosity, if desired) 
RIGHT IN THE PIPE LINE, WITHOUT WITH- 
DRAWAL OF FLUID SAMPLES, WITHOUT 
STOP-WATCH READINGS OF EFFLUX TIMES 


NOW AN ACCOMPLISHED FACT 


Viscosimeters have graduated from the class of lab- 
oratory test instruments to full-fledged industrial 
instruments which perform their function without 





manipulation by an operator, just as temperature, 
pressure, flow and level instruments have been doing 
for many years. 


TYPICAL APPLICATIONS 











* of 4; CONTinUOUS 
INDICATING 
« VISCOSIMETER 
ron] Sou 
REACTION 
VESSEL = —_/ PumeP 





VISCOSIMETER FOR DETERMINING THE REACTION 
END POINT IN RESIN MANUFACTURE 


* OPEN HEARTH FURNACES 

















FLow aie 
CONTROLLER |- 


RECIRCULATION 
we | 
—_ 


| Rw AR oe) * 
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} 
t FUEL OWL Sveaw | “waat 

| STORAGE ——jexcnancen 
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FLOW DIAGRAM FOR VISCOSITY CONTROL 


| VISCOSIMETER 





OF OPEN HEARTH FUEL OL 





PRINCIPLE OF OPERATION 


Continuous viscosimetry has been accomplished by utilizing one of the unique 
properties of the F & P FLOWRATOR meter (formerly rotameter): ability 
to make metering floats either viscosity sensitive or viscosity immune. Into 
one FLOWRATOR are placed two metering floats, the one so shaped 
that it is very viscosity sensitive, the other one with the patented F & P vis- 
cosity immune shape. When fluid flows upward through the tapered metering 
tube both floats will, of course, rise in the normal manner. However, the 
elevation of the one float will be relatively slight, since it is produced solely 
as @ function of Fluid flow rate. The other float elevation will be much greater 
since it is a function both of viscous drag and flow rate. The space increment 
thus created between the two floats is a direct measure of viscosity. By se- 
lecting any particular flow rate which will give a convenient elevation of the 
one float to serve as a reference line, the other float elevation may be 
marked as viscosity graduations in terms of centipoises, centistokes, S.S.U. 
or any other desired ‘units. Viscosity measurement all the way from .0008 to 
800,000 centipoises is now possible. 

Write for catolog 88 giving much additional information. F&-P VISCORATOR 
continuous viscosimeters have been thoroughly tested in trial installations for 
well over a year. 





FISCHER & PORTER CO. 


LOWRATOR 
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INFRA-RED 
DETECTOR 


For over twenty years the Eppley Laboratory, Inc. 
has endeavored to be of service to Science and 
Industry in America by supplying thermopiles, 
pyrheliometers and other equipment for the detec- 
tion and measurement of radiant energy. 

During the war years great forward strides were 
made in this field, particularly with respect to the 
detection and measurement of infra-red radiation. 
At the March 1946 meeting of the American Optical 
Society, held in Cleveland, much of this progress 
was revealed. 

Of particular interest to those present was the dis- 
closure of the Golay infra-red detector, developed 
at the Signal Corps Engineering Laboratories under 
the direction of Dr. Marcel J. E. Golay. This device 
was acclaimed as presenting the best all around 
characteristics of sensitivity, speed, reliability and 
spectral uniformity of response. 

The Eppley Laboratory, Inc. manufactures the 
Golay detector under the personal supervision of 
Dr. Golay. Literature is available upon request. 


THE EPPLEY LABORATORY, INC. 


SCIENTIFIC INSTRUMENTS 


NEWPORT RHODE ISLAND U. S. A. 








NEW INDICATING 
TEMPERATURE CONTROLLER 


SENSITIVE 
RUGGED 
ADJUSTABLE 


A new Indicating Temperature Controller 
designed for installation where accurate 
temperature control of gases, liquids, or 
metal-to-metal applications is vital and 
where periodic visual checks are required, 
advisable or will prove time-saving. Simply 
and ruggedly constructed, the new control 
applies the highly sensitive response motion 
of a solidly liquid-filled bulb and bellows 
assembly to a snap-acting switch and indi- 
cating pointer. Adjustment over its specified 
range is accomplished easily with a knurled 
thumbscrew at the top of the control. Dimen- 
sions of the case are 514" x 514" 134". The 
control weighs 3 Ibs. Standard ranges 50°F 
to 350°F and 50°F to 600°F are offered, or 
special ranges may be had between —120°F 
to +600°F. Standard differentials available 
14°F in circulating liquid, 2°F in air. Switch 
ratings of 10 amp 125 V AC and 5 amp 
250 V AC are offered. Other electric load 
ratings available. 


For complete details write: Dept. A, 
Dexter & School Sts., Watertown, Mass. 
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ance value are used, the calibration of the instru: 
be affected. 
CONNECTIONS 

External and internal connections of the high-s 
strument are similar to those of other permanen 
moving-coil types. The various connections are 
plained diagrammatically in Figs. 18, 19, 20 and :‘ 

To be 























Fig. 18 (left). D-c. ammeter and milliammeter connections fo; 
self-contained instruments. Fig. 19 (right). D-c. ammeter cor 
nections when external shunt is used. 
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USED ONLY = 
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TRANS FORMER Ke 
RECTIFIER UNIT —~ | 
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CALIBRATION“ 
RHEOSTAT 


(4 PLORING 
Core 
TésT RESIS 


Fig. 20 (left). Circuit connections for d-c. voltmeter with or 
without an external shunt. Fig. 21 (right), Circuit connections for 
a resistance thermometer indicator. 





ELEMENTARY 
ENGINEERING 
ELECTRONICS 


With Special Reference to Measurement and Control 


By ANDREW W. KRAMER 


Member 


Managing Editor Power Plant Engineering, 
Associate 


American Institute of Electrical Engineers, 
Member Institute of Radio Engineers. 


Cloth, 344 pages, 259 illustrations, 
$2 postpaid 


ORDER THIS UNIQUE BOOK NOW 


Check, money order or cash must 
accompany order 


SB SBBRRERRERE SERRE BEER EE SHE BRESESEEE EE 


Instruments Publishing Co. 


1117 Wolfendale St., Pittsburgh 12, Pa Check, 


Money Order 
or Cash 
Must 
Accompany 


Order 


Enclosed is $ iin Oe copies of 


Kramer's ELEMENTARY ENGINEERING ELEC- 
TRONICS at $2.00 each, postpaid 


Name. 


Address 
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of GREAT 
DEPENDABILITY 


Small space requirement, low-cost 
and tamperproof construction make 
SMC counters ideal for built-in ap- 
plications. Many types of Operating 
Arms including built-in overtrave] 
protection— Top Coming or Top 
Going arm action— Right or Left 
shaft extension of any desired length. 
Speeds to 600 CPM. Non-reset. Send 
application details for sample. 


Production ow Company 


702 .W. JACKSON BLVD., CHICAGO 64, ILL. 
| Manufacturers of Counting, Timing and Recording Devices 




















TRADE : i 
Exclusive Features 
—at no extra cost! 
MARK 
) ‘ 7 
500 BR A A 
t oxe ¢ r) f eke 
D D f 
1) 1) 


upplied as standard 
uipment in LESLIE 
ure Reducing Valves, 
ressure Controllers, 
ump Governors, 
emperature Regulators 
Steam services. 


Write for Bulletin 461. 
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PRECISION WORKMANSHIP 


is EXACTNESS PLUS 





It is not just coincidence that to Plummer & Ker- 
shaw have come some of the nation's top optical engi- 
neers with production problems in optics requiring solu- 
tion. This is a direct result of our expanded outlook 
toward our work; not only do we insist on the finest of 
workmanship but we make every effort to thoroughly 
analyze each job to eliminate any problem that might 
exist, then we plan and produce skillfully. P. & K. put 
this plus value into each job. 


OPTICS 


PRECISION 








Your work might be a special lens or optical 
system, difficult to manufacture — or the finishing of 
lenses in quantity. Whatever it is we believe our P. & K. 
staff of capable workers can give you your needs at 
savings, savings in time and worry! 

If you require PRECISION OPTICS why not turn to 
PLUMMER & KERSHAW where you are assured of work- 
manship that is exactness-plus? 


P. & K. for... 

Complete Optical Instruments to Specifications e Design and 
Manufacture of Optical Systems using Glass, Crystal or other 
Transmission Media e Lenses and Prisms of many types in quan- 
tity e HI-VAC coating for Reflection Reduction e First surface 
mirrors of various types e Test Glasses and Optical Testing 


PLUM 


” 





PRECISION OPTICS 
2753 Frankford Ave., Phila. 34, Pa. 
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INSTRUMENTS 


ON THE 


MARCH 


New UAL Base Largely Automatized 


SAN FRANCISCO.—Hailed as the 
world’s finest and most modern, a 116- 
acre “push button” airline maintenance 
base with 700,000 square feet of build- 
ings has been completed by United Air 
Lines at the north end of San Fran- 
cisco’s Municipal Airport and today is 
contributing its full share to top-flight 
operating efficiency, This veritable air- 
craft factory, where as many as ll 
Mainliners can be overhauled simulta- 
neously, is declared to be at least seven 
years ahead of its time. 

Most spectacular innovation is a 
“nush button” maintenance dock em- 
bodying a system of suspended metal 
catwalks which completely surround 
each DC-6. Within ten minutes from the 
time the giant craft first noses its way 
through the big hangar door, as many 
as 50 expert workers swarm all over it. 
Everyone knows his particular task. 


Electric hoist operators prepare to lift 
the four engines off their mounts even 
as mechanics are unfastening connec- 
tions, Instrument, radio and servomech- 


anism technicians start taking out 
equipment which will go to their respec- 
tive shops. 

Engines are moved on engine and 
mount dollies to the vast power-plant 
department. After a quick steaming to 
remove outside grease and dirt, the en- 
gines are disassembled and parts are 
strung along a 1,280-foot overhead 
chain conveyor. Into a 160-foot long 
washer tank go the parts, to emerge 
five hours later, absolutely clean. Parts 
are then tested for dimensional changes 
to 0.001” and for flaws—visible and in- 
visible—by means of an array of instru- 
ments. Parts are replaced primarily on 
the basis of their condition, regardless 


San Francisco maintenance base of UAL where 11 Mainliners can 


be overhauled simultaneously. 
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of the time they have been in service. 
Thus a Mainliner engine becomes vir- 
tually new after every five or six over- 
hauls. 

After reassembly of the engines, they 
are taken to the test-cell building where 
they are run-in for 4% hours before 
being recertified. Refrigeration and 
heating equipment, and numerous in- 
struments, permit technicians to deter- 
mine engine performance under the 
widest range of climatic conditions. 

In a shop adjoining the test cells is 
something else new to airline mainte- 
nance—80 tons of machinery and in- 
struments employed in checking the 
functioning of carburetors under flight 


conditions. Altitudes of up 
feet can be simulated. 

Propeller servicing is equ: 
ough. For example, electri 
boots are checked by means 
trical instruments. ReassembI|: 
lers are checked and adjusted 
cial balancing room. 

Instruments, radio equipm«: 
trical and hydraulic devices 
Mainliner go to a department 
as vast as it is intricate. In th. 
ment section an electric-grid 
moves dust from the air and 
keep the room pressure slight 
atmospheric so there will be n 
for dust to seep in when d 
opened. 

In this department, radio 
calibrated in specially insulated 
altimeters are reset in specia 


pression chambers; generators and 


draulic systems are checked, a: 
matic pilots are tested on 
benches. 


mM the 
hich jg 
Instry- 
ter re. 
blowers 

above 


chanee 


rooms 


. ont 


Sper 
} 


Test pilots take the Mainliner alof 


for a four-hour check flight aft 
haul. Accompanying the flight a 


*r Ove 


re t 


nicians who check the functioning 


radio, instrument and electric 


e( 


TESTING ROBOT PILOT: A radio-electrical expert at United Air Lines’ San Francisco 
maintenance base checks the amplifying unit of a Sperry automatic pilot. 


Three of the eight radio test rooms in which airliner radi 
sets are overhauled. See cover photo for details. 
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Mucible than the usual 


DUST-FREE INSTRUMENT SHOP in United Air Lines’ San Francisco ‘maintenance base. 
ir pressure is kept slightly above atmospheric. An electric grid precipitator also filters the air. 


t which has gone through their 


s. 
aeition of the base began as 
y ago as 1940 and its development 
s pushed in 1942 when United began 
ig four-engined planes across the 


Strain Tester 


JASHINGTON, D. C.—A new de- 
developed at the National Bureau 
Standards conveniently measures 
N in vulcanized rubber, in contrast 
sonventional tensile testers which 
mine tensile STRESS. In this ap- 
tus the strain is measured at a 
ite time after application of a 
Hetermined stress, while the usual 
ing method employs essentially the 
site procedure, that is, measure- 
t of stress at a specified strain. 
ignated therefore a “strain tester,” 
development followed Bureau inves- 
tions which revealed that the new 
mique combines a higher degree of 
oducibility in measurement with an 
racy not previously possible. 
ng the past three years, accord- 
to Technical Report 1238, both 
in and tensile tests have been made 
the Bureau on several hundred 
ts of various lots of GR-S, GR-I 
GR-M synthetic rubbers. Statis- 
| analyses of these data have shown 
variances introduced by the. strain 
are negligible compared to the 
ces in different sheets of rubber 
i the same batch, or in batches from 
lame lot of polymer. 
fice twenty specimens for the strain 
be cut from a single test sheet, 
tomes possible to detect differences 
properties of rubber from differ- 
rts of the sheet, or to study the 
of aging on stiffness or modulus 
means of a single test sheet. Fur- 
more, the relatively large distance 
een bench marks on the specimens 
in the new test and the fact that 
test subjects them to a uniform 
is for a definite length of time make 
® specimens desirable for measure- 
s of set. Values determined in this 
mer are found to be much more re- 
measure- 


Pacific under contract for the Army Air 
Transport Command. Latest additions 
were started about a year ago. Chiefly 
responsible for design of the base was 
Nicholas Boratynski, regional engineer 
for United. 


for Rubber 


ments made after rupture of the 
specimen, 

The strain tester was designed to 
incorporate this improved reproduci- 
bility of measurements and high degree 
of accuracy in an apparatus suitable 
for routine testing. The design features 
responsible for the precision and ac- 
curacy are: 

(1) Observation of bench 
they are essentially at rest; 


marks when 


This view of the NBS rubber strain 
tester, taken from the perspective of 
the operator, shows the optical prism, 
the rubber specimen in test position, 
‘and the mirror in which the upper 
bench mark is observed. Note also the 
weight-selector keyboard, lower left. 


(2) Use of freely-suspended weights to 
attain the desired without frictional 
effects; and 

(3) Increase in the distance between benc} 
marks of four times that employed for the 
usual dumbbell-shaped specimens 


stress 


In addition, the various manual op- 
erations in the test are simplified. 
The tester is composed of two parts, 
built into a supporting table: 
table, 
extending the 
observing the 


One part, above the includes a 


mechanism for 
optical 
bench mark on the 
position, a mechanism for aligning a 
meter tape with the bench marks, a 
cycle controller for regulating the 
of operations, and a keyboard for 
the load to be applied to the 

Beneath the table is the 
applying the selected load, This 
employs eight solenoids for adding 
different weights singly or in combinations 
to a weight assembly attached to the 
men, 

The rubber specimens 
0.254” wide and 6” 
usual 6” square test sheet. The speci- 
men die consists of six razor-blade 
strips clamped between metal spacers. 
Thus, five specimens are cut in a single 
operation. The bench marks, placed on 
the specimens in the usual manner, are 
spaced 10 cm. apart. Using a special 
thickness gage, the average thickness 
of the specimen between the bench 
marks is obtained by a single measure- 
ment. The gage reading is entered on 
the keyboard of the strain tester. 

After placing the specimen in the 
grips, the starting switch 
causing the selected weights to be 
added to the weight assembly and start- 
ing the motor which pulls the specimen 
upward, When the specimen lifts the 
weight assembly from its support, a 
switch starts the time cycle controller. 
At subsequent predetermined intervals 
this controller: 


Specimen, in 
uppet 
seated 
milli 

time 


System for 
specimen from a 


sequence 
selecting 
specimen 

mechanism for 
mechanism 


eight 


speci 


are 
long, cut from the 


strips 


is pressed, 


(1) Halts the upward travel of the speci 
men by stopping the motor when the weight 
has been lifted sufficiently to pre- 
back to 
specimen continues to stretch, 


assembly 
vent it 
base as the 


from coming rest on its 


(2) 
lamps in 
the upper 


lights the 
observing 
line 


Signals the operator and 
the optical system for 


bench mark and hair 


(3) Extinguishes the 


late observations, 


lamps to prevent 


(4) Returns the 
their starting positions by 
motor in the direction, 


ind weights to 
Starting th 
ind 


specimen 


reverse 
(5) 


The strain test is not intended to 
measure stress-strain properties near 
or at rupture. For control testing, how- 
ever, and for much research, a knowl- 
edge of the strain for any stress below 
the region of rupture is sufficient. 

An examination of strain data, plot- 
ted as a function of the time of cure, 
reveals a rectangular hyperbola of the 
form (x —A) (y— B) C: 

This observation suggests that strain 
at a fixed stress decreases with time 
of cure according to the laws of a sec- 
ond order reaction and therefore strain 
is a direct measure of the degree of 
vulcanization. If t, the time of cure, be 
substituted for x, and E, the strain or 


Stops itself at the end of the cycl 
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percent elongation, for y, the param- 
eters A, B, and C may be interpreted 
as vulcanization parameters. In this in- 
terpretation A is associated with to, the 
time of impending cure or “scorch time” ; 
B with E@, the elongation for infinite 
cure or a structure factor; and C with 
1/k where k is the reaction rate con- 
stant. In the case of materials like 
GR-M, GR-I, or natural rubber, which 
crystallize on stretching, the scorch 
time to becomes smaller at stresses 
where crystallization begins and be- 
comes negative for greater stresses. It 
is also noted that these parameters are 
greatly affected by small variations in 
the test data. Since data from different 
test sheets of the same compounded 
batch and data from different batches 
of the same lot of polymer show rather 
large variances, several batches must be 
tested in order to obtain sufficient data 
for reliable parameters. 





“Stratovision 


ZANESVILLE, Ohio. — Television 
broadcasts of the Republican National 
Convention beamed from the world’s 
first airborne Stratovision television 
broadcasting station were received on 
June 23rd in this rural community—110 
miles from the closest ground television 
station (at Cleveland). Zanesville was 
chosen for the demonstration by the 
Westinghouse Electric Corporation and 
The Glenn L. Martin Company, co- 
developers of Stratovision, because it 
is a typical small city surrounded by 
a large farm area. 

At a meeting of editors and writers 
in the country club, Dr. J. A. Hutche- 
son, director of the Westinghouse Re- 
search Laboratories, and Ben A. 
Carroll, Martin’s Stratovision engineer, 
explained the long research and devel- 
opment program conducted jointly by 
the two companies. Then, from the 
Stratovision airplane flying at 25,000 
feet over Pittsburgh after taking off 
from the Martin airport at Baltimore, 
C. E. Nobles, Westinghouse engineer 
who originated the Stratovision system, 
explained how experimental station 
W10WXB rebroadsast the convention 
from the east coast television network. 

Nobles, 30-year-gld Texas-born engi- 
neer for whom this demonstration was 
the climax of a three-year research 
project, made the gnnouncement on an 
FM audio wave just before his flying 
radio station picked up and rebroad- 
cast the convention; television program. 

Pictured on this: page is the experi- 
mental Stratovision station—a modi- 
fied B-29. In comercial operation of 
Stratovision, pres¢nt plans call for 
using the Martin 2-0-2 airliner modi- 
fied to meet the :needs of this type 
of operation, and: equipped for all- 
weather flying.. The diagram shows 
the general layout ‘of the equipment in 
the B-29. Five engineers operate it; 
only three will be sequired in the Mar- 
tin 2-0-2 which provides the right op- 
erating performan¢ée and economy for 
such a project—an-l they and the crew 
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will have a roomy lounge. A fleet of 
about sixty air-conditioned 2-0-2’s will 
be in operation when nation-wide Strat- 
ovision becomes a reality. 


In the lower photograph, invento; ¢ 
E. Nobles (left) monitors the tele, 
sion signal received and retransmitt. 
from the Stratovision airplane. At thy 
right Ben Carroll, Martin Stratovisis 
project engineer, listens at the soy 
monitoring position. 


3TRATOVISION AIRBORNE EQUIPMENT 
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(1) HALLICRAFTER COMM. REC. 
(2) COMM. REC. AND/OR MONITOR 
(3) MONITOR AUDIO AMPLIFIERS 


SIDE BAND 
FILTER IN 
FWO. BOMB BAY 


Tiny Solid Device Can 


NEW YORK CITY.—An amazingly 
simple device, capable of performing 
efficiently nearly all the functions of an 
ordinary vacuum tube, was demon- 
strated for the first time on June 30th 
at Bell Telephone Laboratories where it 
was invented. 





vA 

é TWO PROGRAM AUDIO au, 

TWO PRE AMP., INTER cow 
AND CALL Amp. 


AUDIO CONTROL ¢ 
MONITOR PANEL 





Replace Vacuum Tubes : 


Known as the Transistor, the de\ 
utilizes a principle discovered by ' 
Laboratories in the course of fun 
mental research into the electrical pr 
erties of solids. Although the devic 
still in the laboratory stage, Bell sc 
tists and engineers expect that it ™ 





have far-reaching significance. It will 


srve as an amplifier or an oscillator— 
et it has no vacuum, no glass envelope, 
no grid, no plate, no cathode and there- 
ore no warm-up delay. 

Two hair-thin wires touching a pin- \ 
bead of a solid semi-conductive mate- 
ial soldered to a metal base are the 
principal parts. These are enclosed in a 
imple metal cylinder not much larger 


than a shoe-lace tip. More than a hun- 
ived Transistors can easily be held in POR TA BLE OAY@/ ai OGRAPH 
palm of the hand. 
Since the device is still in the experi- 
: ental stage, no data on cost are avail- 
nventor (fable. Its essential simplicity, however, 
the telev\ii/indieates the possibility of widespread 
‘ansmittedamuse With resultant mass-production 
1e. At thdlmeconomies. When fully developed, the 
tratovisigg Transistor is also expected to find new 
applications where vacuum tubes have 
‘not proved suitable. 
| Tests have shown that the Transistor 
will amplify 100 times (20 db) or more. 
Some test models have been operated as 


A portable oscillograph for laboratory 
or field use; this instrument incorporates 


high standards of accuracy with rugged 


dependability 


Transistors, actual size 


Samplifiers at frequencies up to 10 Mc. 
Because of the basically simple struc- 
re of the new units, stability and long 
life are expected. 
‘Although many scientists and engi- 
neers have been associated with the 
york, key investigations were carried 
but by Dr. John Bardeen and Dr. Wal- 
br H. Brattain. The general research 
program leading to the Transistor was 
initiated and directed by Dr. William Available with banks of from four to twenty-five hermeffically sealed, pencil- 
Shockley. All three are members of Bell type Century galvanometers in a wide selection of frequencies and sensitivities, 
Labs technical staff. this instrument faithfully reproduces on positive recording film bearing simultan- 
In one demonstration, the audience eously superimposed timing lines. 
heard a radio broadcast from a set con- 
structed entirely without vacuum tubes 
» , and tuning fork components are available for operation from 110 volts in the 
and using instead several Transistors. 
: Siete: was also used to gen- laboratory! or for 12-24 volts d.c. truck or aircraft operation. Completely portable 
g 
serate a standard frequency tone, thus 
demonstrating its role as an oscillator. A letter of inquiry regarding the application of this instrument to your needs 
Because of its lack of a heated cath- will receive the prompt attention of our engineers. 
ode delay and other differences, the 
Transistor can also perform some new 


Ffunctions. “FZ 
In the Transistor, two point contacts A N 6) T “4 ig R W7/ y) P R 0 ) UC T 
essai 


»of the “cat’s whisker” or detector type, 

are made to the semi-conductor only 

two thousandths of an inch apart. In- 

sput power delivered to one of these con- CENTU RY GEOPHYSICAL CORP 
tacts is amplified and transmitted to ; 
the other terminal where it is delivered TULSA, OKLAHOMA 

to an output circuit. The Transistor is NEW YORK HOUSTON 


energi ; 
WR by voltage supplies, such as 149 Broadway Niels-Esperson Building 
atteries, which apply bias voltages to 





Paper widths from 35 mm to 6 inches and a wide range of synchronous motor 


daylight developing equipment obtainable if required 
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the two points. The power actually con- 
sumed in the Transistor is less than a 
tenth that used by ain ordinary flash- 
light bulb. 

The amplification per ocess can be un- 
derstood in terms of the discovery made 
by Dr. Bardeen and pr. Brattain that 
the input point is syrrounded by an 
“area of interaction.”; Within this area 
the electronic structyre of the semi- 
conductor is modified py the input cur- 
rent. Now, if the outpyt point is placed 
in this area, the outp3t current can be 
controlled by the input current. 

Semi-conductors have for many years 
been regarded as an ideal field for re- 
search at Bell Teleph»ne Laboratories 
because of their practical possibilities 
and rich scientific inteyest. These mate- 
rials, whose electrical properties are in- 
termediate between thase of metals and 
insulators, offered payticular promise 
of useful electrical ajiplications, since 
their ability to carry «lectrical current 
can be changed over ‘ iwide ranges in 
various ways. 

These materials, like: any having the 
ability to conduct elestrica] currents, 
rely for conductivity oj the presence of 
current-carrying electcons. In. metals 
there is a ratio of approximately one 
current-carrying electron to every 
atom. In insulators, there are practi- 
cally no such electrons and therefore 
little conductivity. ; 

In semi-conductors, such as silicon 
and germanium, some :metallic oxides 
and other compounds, there may be as 
few as one current-cayrying electron 
for every million atoms, But—and this 
is the significant feature—this number 
of carriers may be varied 1000-fold or 
more by changing the «Jectronic struc- 
ture of the materials. Hence the cur- 
rent flowing through the-semi-conductor 
can be controlled. ; 

Dr. Shockley had predicted that it 
should be possible to conyrol the meager 
supply of electrons inside a semi-con- 
ductor by influencing them with an elec- 
tric field imposed from tlie outside with- 
out actually contacting: the material. 
He devised some experintents to test his 
hypothesis, but the electyons seemed to 
get trapped in the surfa¢e of the mate- 
rial and did not behave.just as antici- 
pated. This part of the problem was 
tackled on a theoreticaf basis by Dr. 
Bardeen, whose theory jof what hap- 
pened at the surface explained satis- 
factorily many of the observed facts 
and led to further experiments carried 
out in collaboration with; Dr. Brattain. 
In the course of these agree they 
invented the Transistor. 

Transistor action depends upon the 
fact that electrons in a semi-conductor 
can carry current in two; distinctly dif- 
ferent ways. This is becaiase most of the 
electrons in a semi-conductor do not 
contribute to carrying the current at 
all. Instead they are held in fixed posi- 
tions and act as a rigid ¢ement to bind 
together the atoms in a: solid. Only if 
one of these electrons gets out of place, 
or if another electron is imtroduced, can 
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current be carried) If, on the other by the extra electron process, -y;, 
hand, one of the electrons normally flows easily into the input poin , whic, 
present in the cement is removed, then is at a low positive voltage, an: ot , 
the “hole” left behind it can move like the output point, which is at a high. 
a bubble in a liquid and thus carry negative voltage. The area of itera: 
current. tion is produced by “holes” int: odycc, 

In a Transistor made of semi-con- by the input current and collected }, 
ductor which normally conducts only the output point. 


“NEAREST THING TO FLYING WITHOUT LEAVING THE GROUND.” New type 
of instrument trainer announced by the Special Devices Center, Office of Naval Research, 
It is an operational craft, built by Link Aviation, Inc., to duplicate in every detail the 
cockpit of the carrier-based Bearcat fighter (F8F). It is the first Link Instrument Trainer 
developed to reproduce physical and performance characteristics of a specific aircraft. 
Advantages of the new craft include acquainting the student, before he enters the actual 
plane, with emergency procedures and providing him with unlimited experience in 
“flight.” Any type of emergency can be created at will and in safety. A realistic atmos. 
phere is heightened by engine noise, a plane-like vibration, and the drifting of fog over 
the canopy. Nearly every conceivable airborne annoyance can be effectively reproduced. 





DRAWN BY 8. E. MITCHELL, DUNBAR, W vA 


“We'll buy fifty if you guarantee they'll do this when we put each unit on stream. 
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General News 


Aut SecTION SECRETARIES 
psliowing are this month's changes 
i additions to be incorporated in the 
neral list of Section Secretaries, Direc- 
and Journal Correspondents which 
published in the December 1947 issue 
the Journal. ‘ 
w Jersey—Journal Corres., William A. 
Hagerbaumer, 401 Birch Place, West- 


field, N. . ‘ 
tisburgh—Journa! Corres., M. M. 


fromm, 9 Pearl Dr., Pittsburgh 27, Pa. 


Official News 
.OMMENDED PRACTICES COMMITTEE 
e7inG, St. Lovis, April 23rd. 
Information compiled by three of its sub- 
mittees was validated for publication 
tentative recommended practices by the 
commended Practices Committee at the 
erim meeting in St. Louis, Missouri, 


23. 

] le McCarthy, Chairman of Sub-com- 
ttee RP-1, submitted three parts of 
armocouple and Extension Wire Prac- 
is” namely: “Symbols for Types 
ermocouples and Thermocouple Exten- 
n Wire’: “Color Coding of Thermocouple 
tension Wire’: and “Color Coding of 
iplex Insulated Thermocouple Wire.” 
Ww. G. Brombacher presented the volnu- 
nous “Manometer Tables’? compiled by 
s group, sub-committee RP-2; and R. L. 
ley, Chairman of RP-3, “Flow Meter In- 
llation Practices’ released _ tentative 
actice for “Condensate Chambers-Long 
psien” : “Condensate Chambers-Short De- 
mm”: “Four-inch Seal Pot’’; and “Six-inch 
al Pot.” 

After the Procedure Sub-committce has 
mpleted a standard format for text and 
awings and has prepared suitable pref- 
ss for these articles they will be pub- 
hed immediately and distributed to all 
embers for inclusion in the _ loose-leaf 
ders issued in the latter part of 1947. 
ogress reports were made by the Chair- 
nn of Sub-committees RP-4, to RP-9, in- 
sive, and it appears that work on all 
ojects is progressing satisfactorily. An 
m of great interest occurred during the 
ogress report for RP-4 “Control Valve 
d Bypass Practices’ when Mr. Paul 
fers outlined what is being done by the 
ational Steam Specialty Club. His remarks 
re received with great interest. 
A tentative code of procedure submitted 
the Temporary Sub-committee on Pro- 
ures composed of A. E. Krogh, A. F. 
erry and W. A. Wildhack (Chairman) 


Was adopted by the group. This temporary 


b-commitee was dissolved and a perma- 
nt Procedures Sub-committee with A. F 
perry as Chairman was set up to carry 
and expand the activities in this field. 
Vice-president, F. H. Trapnell was re- 
ested to write up for the committee a 
ll report on the status of 9% permanent 
retary for I.S.A. and his relationship 
th the Recommended Practices Con:it 

Two of the motions passed at this 
ating are of particular interest. It wis 
rommended to the Executive Committee 
at a committee, other than the Recom- 
Pnded Practices Committee, be established 
Select and issue engineering data to 
incorporated in the loose-leaf binders as 
andbook” material. Membership of the 
commended Practices Committee was 
ed at twenty-five members having suit- 


by distributed geographical locations and 


lustrial affiliations. 

Some eighteen additional tonics were sub- 
tted as future projects to be worked up 
the Committee.—J. G. Kertey, Chairman 


BCOMMENDED PRACTICES COMMITTEE AND 
BCOMMITTEE PERSONNEL 

The list of members of the Recommended 
actices Committee and its several sub- 
mmittees has been released and is pub- 
hed herewith: 


I.S.A. National Office, 1117 Wolfendale St., Pittsburgh 12, 


Penna 


I.S.A. Officers 


Paul G. Exline, Pres. 
Carl F. Kayan, Ist V. Pres. 


Herbert H. Barnum, V. Pres. 
H. C. Frost, V. Pres. 


Hugh E. Ferguson, Treas. 
Richard Rimbach, Exec. Sec’y. 


Fred H. Trapnell, V. Pres. 
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. E. Boyle, 821 Hale St., Edwardsville, 
: W. G. Brombacher, NBS, Washington 
D.C.; S. C. Chapman, P. O. Box 43, 
Lago Oil & Trans. Co., Ltd., Aruba, 
N.W.I.;: W. A. Crawford, 806 Woodsdale 
.. Wilmington 280, Del.; Hugh E. Feren- 
, 45 East Pershing Rd., Chicago 15, IIL; 
’, H. Fortney, c/o Humble Oil & Ref. Co., 
Baytown, Tex.; H. C. Frost, Corn Products 
Ref. Co., Chemical Div., Argo. Ill.; R. L. 
Galley, American Viscose Corp., 35 South 
9th St., Philadelphia 7, Pa.; Porter Hart, 
c/o Dow Chemical Co., Freeport Tex. ; 
David Hostedler, 81 Columbia Heights, 
Brooklyn 2, N. Y.: P. R. Hoyt, c/o Shelli 
Development Co., 100 Bush St., San Fran- 
cisco, Calif.; J. Johnston, Jr., 2 Crestwood 
Pl., Hillcrest, Wilmington, Del.; J. G. Ker- 
ley, Chairman, 496 Piermont Ave., Hills- 
dale, N. J.; Anker E. Krogh, c/o Brown 
Instrument Co., Wayne & Roberts Ave., 
Philadelphia, Pa.; H. M. McCarthy, Stand- 
ard Oil Dev. Co., P..O. Box 37, Elizabeth, 
N, J.: H. F. Moore, Standard Oil Dev. Co., 
P. O. Box 37, Elizabeth, N. J.: A. V. No- 
vak, Monsanto Chemical Co., Everett Sta- 
tion, Boston 49, Mass.; A. F. Sperry, Pan- 
ellit Inc., 225 N. Michigan Ave., Chicago 1, 
Ill.; F. H. Trapnell, 711 Bellevue Rd., Wil- 
mington 280, Del.; R. D. Webb, Carbide & 
Carbon Chem. Co., South Charleston, W. 
Va.; J. E. White, Stanolind Pipeline Co., 
Stanolind Bldg., Tulsa 2, Okla. 
RP-1—Thermocouples and Thermocouple 
Extension Wire 
H. M. McCarthy, Chairman, Standard O'! 
Dev. Co., Box 37, Elizabeth, N. J.: W. F. 
30yle, 821 Hale Ave., Edwardsville, TI 
G. T. Evans, The Bristol Co., Waterbury 91, 
Conn.; Prof. C, F. Kayan, Columbia Uni- 
versity, Dept. of Mechanical Engineering, 
New York, N. Y.; A. E. Krogh, C. A. Vo- 
gelsang (Alt.), The Brown Instrument Co., 
Wayne Junction, Philadelphia 44. Pa.; J 
W. Perey, United States Steel Corp., Re- 
search Laboratory, Kearny, N, J.: J. F. 
Quereau, Leeds & Northrup Co., 4901 Sten- 
ton Ave., Philadelphia 44, Pa.: A. P. Steen- 
sen, The Foxboro Co., Foxboro, Mass. 
L. Van Blerkom, C, J. Tagliabue Corp. 
(New Jersey), 614 Frelinghuysen Ave., 
Newark 5, N. J. 
RP-3—-Flowmeter 


Subcommittee 
Mr. H. W. Bocher, 


Installation Practices 
424 Linden Ave., Glen- 
side, Pa.; Mr. C. D. Close, c/o Fluid Con- 
trols, Inc., 18 West Chelten Ave., Philadel- 
phia 44, Pa.: Mr, P. S. Dickey, c/o Bailey 
Meter Co., 1050 Ivanhoe Rd., Cleveland 10, 
Ohio: Mr. R. lL. Galley, Chairman, Ameri- 
can Viscose Corp., 35 S. 9th St., Philadel- 
phia 7, Pa.: Mr. Louis Gess, c/o Brown 
Instrument €Co., Wayne & Roberts Ave., 
Philadelphia 44, Pa.: Mr. FE. F,. Kremer, 
1019 Culhane Ave., Chester, Pa,: Mr. J. 
Johnston, Jr., 2 Crestwood Place, Hillcrest, 
Wilmington, Del.;: Mr. H. L. McCully, 161 
Windsor Ave., Lansdowne, Pa. 


RP-4—Recommended Practices for Control 
Valve and By-Pass Manifold Installations 

W. H. Fortney, Chairman, c/o Humble 
Oil & Refining Co., Baytown Tex.: M. K. 
Anderson, Carbide and Carbon Chemicals, 
Texas City, Texas; Homer C. Givens, La 
Gloria Corp., Falfurrias, Tex.; James L. 
Henderson, Champion Paper and Fibre Co., 
Pasadena, Tex.; R. H. Koehler, Pan Amer- 
ican Refining Corp., Texas City, Tex.; R. 
D. Mattix, Cities Service Refining Corn., 
Lake Charles, La.; R. L. Nichols, RuR SR 
43, Butyle Plant (H.O.R. Co.), Baytown, 
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Tex.: H. T. Wicker, Standard Oil Co. (New 
Jersey) Ref., Baton Rouge, La. J. A. 
Parker, Shell Oil Co., Box 27. Houston 1, 
Tex.; R. L. Nichols, Magnolia Petroleum 
Corp., Beaumont, Tex.; J. M. Jones, The 
Texas Co., Port Arthur, Tex. 


RP-5—IJnstrumentation Flow Plan 

David FE. Hostedler, Chairman 
Wheeler Corp.), 81 Columbia 
Brooklyn 2, N. Y.; 8S, H. Cope 
carbon Research Corp.), 77 Hance 
Haven, N. J.: Fred L, Crabbe (Malcolm 
W. Black and Co.), c/o Malcolm W. Black 
& Co., 41 East 42nd St., New York 17, N. 
Y.: E. R. Huckman (Foxboro 
Foxboro Co., 420 Lexington Ave., New 
York 17, N. Y.; Harry A. Irving (Taylor 
Instrument Co.), ¢/o Taylor Instrument Co., 
30 Rockefeller Plaza, New York 20, N. Y 
S. D. Ross (Brown Instrument Co.), c/o 
Brown Instrument Co., Wayne & Roberts 
Ave., Philadelphia, Pa.; H E Hanson 
(Standard Oil Development Co.) c/o Stand 
ard Oil Development Co., P. O. Box $87 
Elizabeth B, N. J.: M. MacDonald (M, W 
Kellogg Co.), c/o M. W. Kellogg Co 225 
Broadway, New York, N. 


RP-6—Recommended Practices 
Transmitter and Controller Usaae 

Harry F. Moore, Chairman, c/o Standard 
Oil Development Co., P. O. Box 37, Eliza 
beth, N. J.; Mr. J. W. Harsch (S.A.M.A 
Liaison Member) c/o Leeds & Northrup 
Co., 4901 Stenton Ave., Philadelphia, Pa. 
Mr. R. E, Hill, Instrument Engineer, Calco 
Chemical Co., Bound Brook, N I. Mr. 
Ward O'Connor, Lummus Co., 420 Lexing 
ton Ave., New York City; Mr. R. V. Rand, 
18 - 74th St., North Bergen, N J Mr. 
Frank J. Sercelj, 700 Suburban Rd., Union, 
N. J.; Mr. F. H. Trapnell (A.S.M.E. Liaison 
Member), 711 Wilmington, Del 


Symbols 
( Foster 
Heights, 
(Hydro- 
Rd., Fair 


Co.), C/o 


Pneumatic 


Bellevue, 


Section News 
CALIFORNIA 

The June 1st meeting of the California 
Section was held at the Harry Raymond 
Steak House in San Marino. The program 
featured a talk by a member of the Se« 
tion, Mr. G. Foster Rucker, Field Engi 
neer of Leeds & Northrup, on ‘‘Develop- 
ment of Self-Balancing Recorde Also 
the film “Unfinished Rainbows" produced 
by the Aluminum Company f America 
was shown 


DETROIT 

The May meeting of the Detroit Section 
brought another fine talk in this year’s 
schedule. Mr. William T. Bean of the 
Continental Aviation and Engineering 
Corp. spoke on “Instrumentation for Ex 
perimental Stress Analysis.” He covered 
the use of brittle lacquers, photoelas 
ticity, strain gages, and brittle models 
Illustration was provided by slides and 
some actual samples of work from his 
laboratory. 

The May 
by E. B. Anderson 


demonstration was provided 
Company of Detroit, 
who displayed electrical recording in 
struments made by The Esterline-Angus 
Co., Ine., and megohmers, tachometers 
and stop watches from the Herman H 
Sticht & Co 

The tellers 
sults of the snring 
elected are as follows: 
Gillig; Vice-president, William Wilson; 

(Continued on page 647) 


reported the re- 
election Officers 
President, Emil 


committee 
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Program 

The technical sessions planned for 
the Third National Instrument Confer- 
ence promise to be among the finest 
ever arranged. Prominent authorities 
in many fields are cooperating to make 
this part of the Coriference worth the 
time of anyone interested in instrumen- 
tation. 

The Program Committees of the So- 
cieties cooperating in the Third Na- 
tional Instrument Conference have 
prepared the programs listed below. 

All meetings scheduled on Eastern 
Daylight Saving Time. Check Bulletin 
Boards for any last minute changes in 
meetings. 


MONDAY, SEPT. 13—10:00 A. M. 
I.S.A. Session on Ordnance Instru- 
ments. Room 200. Technical Chairman, 
to be announced later. 

“A Comparison of Small and Medium 
Power Servomotors,” by Robert S. Ed- 
wards (Sperry Gyroscope Co.,° Great 
Neck, L. I.) Paper No. 48-1-1. 

“Photographic Instrumentation Used 
in the Development of the ‘Bat’ Missile,” 
by H. K. Skramstad (Guided Missiles 
Section, Ordnance Development Lab- 
oratory, Washington, D. C.) Paper No. 
48-1-2. 

“Temperature and Pressure Meas- 
urements in Rockets,” by R. J. Havens 
(Naval Research Laboratory, Washing- 
ton, D. C.) Paper No. 48-1-3. 


MONDAY, SEPT. 13-—2:30 P. M. 
A.S.M.E. Session on Temperature and 
Pressure Elements. Room 200. Techni- 
cal Chairman, I. M. Stein (Leeds & 
Northrup Co., Philadelphia, Pa.) Re- 
corder, G. H. Lee (U. S. Naval Acad- 
emy, Annapolis, Md.) 

“Response Characteristics of Resis- 
tance Thermometers,” by A. J. Horn- 
feck (Bailey Meter Company, Cleve- 
land, Ohio.) 

“Bourdon Tubes in 5000 psi Pressure 
Transmitters,” by O. C. Brewster (Con- 
sultant, Litchfield, Conn.) 


MONDAY, SEPT. 13—8:00 P. M. 


L.S.A. Session on Automatic Control. 
Ballroom. 

“Demonstration of Automatic Con- 
trol Principles,” by Gerald F. Akins, 
assisted by John H. Kowalski (East- 
man Kodak Co., Rochester, N. Y.) 


TUESDAY, SEPT. 14—10:00 A. M. 
I.S.A. Session on Control Valves. Room 
200. Technical Chairman, Paul Elfers 
(Fisher Governor Company, Marshall- 
town, Iowa.) 

“Valve Characteristics and Automat- 
ic Control,” by J. G. Ziegler and N. B. 
Nichols (Taylor Instrument Cos., Roch- 
ester, N. Y.) Paper No. 48-2-1. 

“Control Valve Body Design,” by D. 
P. Eckman (Cornell University, Ithaca, 
N. Y.) and R. B. Werey (Conoflow 
Corp., Philadelphia, Pa.) Paper No. 48- 

“The Liquid Flow Characteristics of 
a Pipe Line and a Control Valve,” by 
Otto Kneisel (Hamme!l-Dahl Company, 
Providence, R. I.) Paper No, 48-2-3. 


TUESDAY, SEPT. 14—-10:00 A. M. 


A.LP. Session on Scientific Instruments. 
Room 300. Chairman, Gaylord P. Harn- 
well (University of Pennsylvania, Phil- 
adelphia, Pa.) 
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TECHNICAL SESSIONS FOR THIRD NATIONAL INSTRUMENT CONFERI \cy 


“Electron Microscopy,” by James 
Hillier (Radio Corporation of America, 
Princeton, N. J.) 

“The Measurement of the Particle 
Size of Sub-Sieve Powders,” by R. E. 
Payne (Sharpless Corporation, Phila- 
delphia, Pa.) 

“Infrared Instrumentation,” by Van 
Zandt Williams (American Cyanamid 
Co., Stamford, Conn.) 


TUESDAY, SEPT. 14—2:30 P. M. 
A.S.M.E. Session on Process Control. 
Room 200. Chairman, R. L. Goetzenber- 
ger (Brown Instrument Company, 
Washington, D. C.) Recorder, R. W. 
Hunting (Philadelphia Electric Co., 
Philadelphia, Pa.) 

“The Control Valve in Operation,” 
by W. H. Kidd (formerly Foxboro 
Co.) and G. A. Philbrick (Research 


Consultant, Foxboro Co., Foxboro, 
Mass.). 
TUESDAY, SEPT. 14—8:00 P. M. 


1.S.A. Session on Electronics. Ballroom. 

“Looking into the Future of Elec- 
tronics,” Gordon Volkenant (Minneapo- 
lis-Honeywell Regulator Co., Minneapo- 
lis, Minn.) 


WEDNESDAY, SEPT. 15—10:00 A. M. 
1.S.A. Session on Cascade Controls. 
Room 200. Technical Chairman, Garner 
C. Parr (Ash Engineering Co., Phila- 
delphia, Pa.) 

“The Use of Interconnected Control 
Instrumentation for Offsetting Unfa- 
vorable System Characteristics,” by J. 
A. Pellettere (Gulf Oil Corp., Pitts- 
burgh, Pa.) Paper No. 48-3-1. 

“Experimental Application of Com- 
bustion Controls to a Process Heater,” 
by W. E. Boyle (Shell Oil Co., Inc., 
Wood River, Ill.) and P. R. Hoyt (Shell 
Development Co., San Francisco, Calif.) 
Paper No, 48-3-2. 

“The ABC’s of Multi-Element Con- 

trol,” by C. H. Barnard (Bailey Meter 
Company, Cleveland, Ohio.) Paper No. 
48-3-3. 
WEDNESDAY, SEPT. 15—10:00 A. M. 
A.LP. Session on Scientific Instruments. 
Room 300. Chairman, George R. Har- 
rison (Massachusetts Institute of Tech- 
nology, Cambridge, Mass.) 

“The Physical Principles of Vacuum 
Measurements and Production,” by C. 
H. Bachman (Syracuse University, 
Syracuse, N. Y.) 

“Acoustics Instrumentation,” by Rich- 
ard H. Bolt (Massachusetts Institute 
of Technology, Cambridge, Mass.) and 
Richard K, Cook (National Bureau of 
Standards, Washington, D. C.) 

“The Tools of the Physics Teacher,” 
by Richard M. Sutton (Haverford Coi- 
lege, Haverford, Pa.) 


THURSDAY, SEPT. 16—10:00 A. M. 
1.S.A. Session on Control Instrumenta- 
tion. Room 200. Technical Chairman, A. 
Novak (Monsanto Chemical Company, 
Boston, Mass.) 

“Supervisory Control Systems,” by 
Louis Gess and R. M. Hutchinson 
(Brown Instrument Company, Philadel- 
phia, Pa.) Paper No. 48-4-1. 

“Pneumatic Transmissions,” by Mead 
Bradner (Foxboro Company, Foxboro, 
Mass.) Paper No. 48-4-2. 

“Instrumentation—By and With Con- 
trolled Volume Pumps,” by Robert T. 
Sheen (Milton Roy Company, Philadel- 
phia, Pa.) Paper No. 48-4-3. 








THURSDAY, SEPT. 16—10:()) 4. uw, 
A.L.P. Session on Scientific Ins rument 
Room 300. Chairman, Elmer Hyto; 
son (Case Institute of Techno), 
Cleveland, Ohio.) . 


“Radio Spectroscopy,” by Charles y 





































































Townes (Columbia University, \.Jm of 
York, N. Y.) 

“Gas Analysis by the Mass S% 
trometer,” by Alfred O. C. Ni r (Unifime plo 


versity of Minnesota, Mi: 
Minn.) 

“Radioactive Tracer Techniques ; 
Measurements,” by L. F. Curtiss Ny 
tional Bureau of Standards, Was hin 
ton, D. C.) , 


THURSDAY, SEPT. 16—2:30 P, y, 
A.LE.E. Session on Electronic Instr 
ments. Room 200. Chairman, R. Fe: 
(Allen B. DuMont Laboratories, Ine 
Passaic, N. J.) 

“Fail-Safe Operation of Electron 
Circuits,” by G. D. Hanchett (R.C.4 
Mfg. Co., Camden, N. J.) 

“Cathode Ray Oscillograph Develo 
ments for Laboratory and Producti 
Use,” by C. Berkley (Allen B. jy 
Mont Labs., Inc., Passaic, N. J.) 

“Oil Film Thickness Indicator fy 
Journal Bearings,” by Mr. M. L. Greer 
ough (National Bureau of Standard 
Washington, D. C.) 


THURSDAY SEPT. 16—8:00 P. \. 
1.S.A. Session on Instruments in Crim 
Detection. Ballroom. 

“Science in Crime Detection,” by 
V. Boardman (Special Agent 
Charge, Philadelphia office, Feder 
Bureau of Investigation, Philadelphiz 
Pa.) 


FRIDAY, SEPT. 17—10:00 A. M. 
I.S.A. General Instrument Session 
Room 200. Technical Chairman, F. | 
Wilson (Worcester Polytechnic Insti 
tute, Worcester, Mass.) 
“Flow Measurement of Gases an 
Liquids through Primary Elements i! 
Pipe Sizes of less than Two Inches 
by Henry W. Stoll (Taylor Instrumen| : 
Cos., Rochester, N. Y.) Paper No. 48-5-1 
“Instrumenteering — Trinket 
Tool,” by J. Johnston, Jr. (E. I. Dupox 
de Nemours Corp., Wilmington, De! 
Paper No. 48-5-2. 


ne€apolis 


















“The Development of Instrument 
Curricula,” by M. B. Hall, (Foxbor t 
Co., Foxboro, Mass.) Paper No. 48-5-\RR © 
FRIDAY, SEPT. 17—2:30 P. M. Ga 


A.LE.E. Session on Electronic [nstrv 
ments. Room 200. Chairman, W. i 
Clark (Leeds & Northrup Co., Philade: 
phia, Pa.) 

“Resume of A.I.E.E. Conference © 
Electron Tubes for Instrumentatio 
and Industrial Use Held in Philadelphi 
March 29 and 30,” by W. R. Clar 
(Chairman A.I.E.E. Joint Subcomm* 
tee on Electronic Instruments.) 

“A Study of — Wire Contact Re 
sistances,” by W. E. Belcher, J 
(Brown Instrument Co., Philadelphis 
Pa. 

“Development of Self Balancing Re 
corders,” by A. J. Williams, Jr. (Lee 
& Northrup Co., Philadelphia, Pa.) 

“Salinity -Temperature- -Depth Recor 
er,” by A. W. Jacobson (Brist 1 Cau 
Waterbury, Conn.) 
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HE polarographic method of analy- 
essentially a special 


Charles HIM sis is type 
sity, Nei of electrolysis using a dropping 

ercury electrode. If, in the course 
Mass Sr the electrolysis, increasing voltages 
Nier (Unie plotted against resultant currents, 
‘inneapolidilmere are obtained current-voltage 



















































rves from which it is possible to de- 
rmine both the nature and concen- 


Niques ay 
rtiss \\,mgation of an electrolyzable substance. 
Washir,fifthis is the basis of the polaragraphic 
"Method which was devised about 1922 

- Professor Jaroslav Heyrovsky of 

0 P. M. [he Charles University of Prague. The 
lic Instrygmmeld has expanded by leaps and bounds 
R. Felsfmmnce that date but in the space avail- 
ries, Infble for this discussion, it will be im- 
’ “'ERpssible to go into any extended treat- 
Elect; pent of the subject. In fact, only the 
t (RI pperest of introductions can be made, 


t it is hoped that this will be suf- 
ient to indicate the versatility of the 
ethod. 

The polarographic method of analy- 
s is a unique form of electro-anal- 
sis involving the evaluation of cur- 
ent-voltage curves obtained on the 
ectrolysis of electro-oxidizable or re- 
cible substances in a cell’ so con- 
Mructed that one electrode, usually 
whe anode, consists of a quiet pool of 


| Deve i 
-roductio 
n B. Dy 
J.) 

cator fof 
L. Green 
standards 


PLM 
P. . hercury or a standard reference half- 
in Crime) such as the calomel electrode, 


hile the other electrode consists of 


n,” by ne, slow drops of mercury exuding 
gent 
Feder *Presented at the Second Annual Confer- 


ce of the Instrument Society of America. 
Note: Statements and opinions advanced 
papers are to be understood as individual 
mxpressions of their authors and not those 
nef the Society. 
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Recore Fig. 2. Heyrovsky-Njedly Micro-Polarograph. 
ol C tured in Prague.) 


Polarographic Analysis 


Principles — Tech niques oe Applications 





from a capillary orifice. The curves 
resulting from this type of electroly- 
sis allow the simultaneous qualitative 
and quantitative determination of sub- 
stances so electrolyzed,and under proper 
conditions more than one substance 
may be so identified and measured. 
The optimum concentration range for 
the method is from 10-5 to 10-2 molar, 
but with appropriate technique involv- 
ing the use of volumes as small as 0.1 
ml, less than microgram quantities may 
be determined. 

The essentials of polarographic in- 
strumentation are relatively simple and, 
as shown in Fig. 1, consist of a volt- 
age divider arrangement for applying 
a gradually increasing potential to the 
electrolysis cell, which in this case con- 
sists of a pool of mercury as the anode 





(Manufac- Fig. 3. 


and Co.) 


First American model of Heyrovsky Polarograph. (E. H 


By LYNN D. WILSON, Corn Products Refining Company, Argo, Illinois 


while the cathode is made up of a res- 
ervoir of mercury, connected to a cap- 
illary orifice. The diameter of the 
orifice is customarily about 0.05 mm; 
the drop of the mercury is about 2 to 
4 seconds per drop and the maximum 
diameter of the drops is about 0.5 
mm at the breaking point. In series 
with the cell and voltage divider is a 
galvanometer usually of a sensitivity 
of about 3 10-* amperes per mm for 
measuring the current flowing during 
the electrolysis. Applied EMF’s may 
be measured either with a _potentio- 
meter or by observation of the posi- 
tion of the wiper arm of a precision 
voltage divider. An alternative ar- 
rangement for measurement of current 
involves replacing the galvanometer 
with a precision resistor and observing 
the IR drop across the resistor. Both of 
these arrangements are available in 
commercial instrumentation either for 
hand operation and recording, or as a 
completely automatically operating and 
recording unit. 

Fig. 2 shows the Heyrovsky-Njedly 
Micro-Polarograph manufactured in 
Prague. This apparatus automatically 
applies an increasing potential from 0 
to 4 volts by means of a governor-con- 
trolled clock-work mechanism driving 
a helical precision resistor mounted on 
a fiber disc. Current is measured by 
a sensitive galvanometer equipped 
with an Ayrton shunt. Galvanometer 
deflections are photographically re- 
corded on a cylindrical drum carrying 
ordinary bromide paper and mounted 
axially with the slide wire dise. Fig. 
3 shows the first American model of 


Sargent 
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Fig. 4. 


the Heyrovsky Polarograph manufac- 
tured by E. H. Sargent and Co. It is 
essentially the same as the European 
model but is constructed in accordance 
with American principles of manufac- 
ture and design. An improved model 
is shown in Fig. 4 wherein the ap- 
paratus is equipped with a compen- 
sating device for blocking out unde- 
sired currents (vide infra). Appara- 


tus for applying potentials by hand and 


visually noting galvanometer deflec- 
tions is shown in Fig. 5. This ap- 
paratus is known as the Electropode 
and is manufactured by Fisher Scien- 
tific Co. The Electro-chemograph, 
Fig. 6, manufactured by Leeds and 
Northrup Co. makes use of the prin- 
ciple of measuring the IR drop across 
a precision resistor and records the 
equivalent current on a Micromax re- 


Model XII Heyrovsky Polarograph. (E. H. 


Sargent and Co.) 


corder. Fig. 7 shows the latest Amer- 
ican model of the Heyrovsky instru- 
ment. This apparatus also measures 
currents through a resistor and rec- 
ords them on a Brown recorder. In ad- 
dition, it is equipped with compen- 
sating devices and a condenser damp- 
ing arrangement for reducing the mag- 
nitude of galvanometer oscillations re- 
sulting from the growing drops of mer- 
cury exuding from the cathode. 

A typical polarogram resulting from 
the polarographic electrolysis of an air- 
free solution of 0.001 M lead nitrate 
in 0.1 M potassium nitrate is shown 
in Fig 8. Increasingly negative po- 
tentials are plotted on the abscissa 
while resultant currents are plotted on 
the ordinate. It will be observed that 
at first only a very small residual cur- 
rent flows through the cell with in- 


Fig. 6. Electro-chemograph. (Leeds & Northrup Co.) 
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Fig. 5. Electropode. (Fisher Scientific Co.) 


creasing applied voltage until th 
composition potential is reached 
about -0.40 volts (vs. the saturate 
calomel electrode) at which time « 
tinuous electrolysis begins. Dw 
the electrolysis, lead is deposited 
the cathodic mercury drops to for 
dilute amalgam while anodic mercw 
goes into solution to form mercurou 
nitrate. The current does not increa: 
continuously with increasing appli 
potential but instead levels off and b 
comes constant and independent 
further increase 
This constant or limiting current 
rectly proportional to the concent 
tion of material being reduced at t! 
cathode and it is this fact that mak 
quantitative polarography possibl 
The limiting current results fro! 
practically complete state of concent 
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on polarization at the cathode. In 
e course of the electrolysis, the con- 
sntration of depositing material is de- 
leted at the surface of the cathode 
4 is replaced only by diffusion from 
e bulk of the solution. The rate of 
fusion is directly proportional to 
e difference between concentrations 
t the cathode surface and in the bulk 
f the solution. As electrolysis pro- 
»eds, the concentration at the cathode 
»rface becomes so small that the dif- 
rence between the concentrations at 
e cathode surface and in the bulk of 
e solution is practically equal to the 
sncentration in the bulk of the solu- 
ton. When this point is reached, the 
ate of diffusion becomes constant; 
ence the amount of material discharg- 
g at the cathode becomes constant 
* BBnd the current also becomes constant 
nd proportional to the concentration 
¢ reducible substance in the bulk of 
e solution. Since this current is con- 
olled by the rate of diffusion it has 
ecome known as the diffusion current. 
Among the conditions necessary to 














































—— 
e attainment of a diffusion current 
hich is strictly proportional to the 
oncentration of reducible substance 
re (1) a physical arrangement result- 
mg in an extreme state of concentra- 
>») ion polarization—namely, one elec- 
il the de. 
ached 
é i 
Saturated PAM th 
time con. v 
During « 
Osited 4/2 
0 form ; 
mercur 
lercurou 
increas: Half wave 
y applie potential 
f and be d 
dent 0 | 
voltage I 
ent is di 
yncentra 
id at th 
at. makes 
sible. 
; from : 
yneentra Fig. 8 


ode very small and the concentration 
reducible material not too large, 
nd (2) elimination of any electrical 
orce which might supply ions to the 
athode by electrical migration. This 
utter condition is met by having the 
ectrolysis occur in the presence of a 
tge excess (50 to 100 times) of an 
different salt, which may be defined 
sa substance which is reduced at po- 
entials much more negative than the 
haterial in question. Customarily, 
hese indifferent electrolytes are the 
alts of the alkali metals or tetra-sub- 
ituted ammonium salts. Fig. 8 also 
ows the geometrical intercept meth- 
d for measuring the diffusion current 
is the difference between the residual 
urrent and the total wave height. This 
trent can be expressed as mm of 
ave height, or, knowing the galvanom- 
r sensitivity, in terms of -microam- 
eres. In polarographic work this cur- 
nt seldom exceeds 50 microamperes. 
he value of the voltage at half the 
iffusion current is the decomposition- 
potential characterizing the ion in 
estion and is known as the half-wave 
otential. This value is chosen since 
has been shown to be independent 


mead f concentration, particularly capillary 


used and drop time. Fig. 9 shows how 
a series ot ions may be identified by 
means of the half-wave potentials at 
which electro-deposition occurs. 

The values of the diffusion current 
for a given set of conditions can be 


calculated by means of the IIkovic 
equation, Fig. 10, where ‘‘n” is the 
number of electrons involved in the 


reaction, “F’”’ is the Faraday, ‘“‘C” is 
the concentration, ‘“‘D” is the diffusion 
coefficient of the ion, “M” is the mass 
of mercury, and “T”’ is the drop time. 
This equation is of value in studying 
mechanisms of reaction; for instance, 
the number of electrons involved in a 


Concentration 2 x 10° N 





enF - C « Ds « ms oth 


1=0.03 


Fig. 10 

and the respective wave heights, the un- 
known concentration can then be cal- 
culated. 

It was mentioned in connection with 
the typical polarogram of Fig. 6 that 
the electrolysis took place in an air- 
free solution. The reason for this re- 
quirement is that dissolved oxygen is 
reducible at the dropping mercury 
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reaction may be determined by meas- 
urement of diffusion currents under 
fixed conditions. Fig. 11 shows a se- 
ries of calibration curves for the cad- 
mium ion in’ varying concentrations, 
while Fig. 12 shows this calibration in- 
formation plotted as mm of wave 
height against concentration. Calibra- 
tion curves of this form are frequent- 
ly used in routine analysis but com- 
plications develop if it becomes neces- 
sary to change experimental conditions 
such as replacement of a capillary. If 
this is necessary, a new curve must be 
made. Uniformity of temperature 
must be observed, since the tempera- 
ture coefficient of the diffusion cur- 
rent is approximately 1% per degree 
C. Where a wide variety of analyses 
is in progress, it is much better to 
measure concentrations by the method 
of internal calibration which involves 
the addition of a known volume of 
known concentration of the ion in ques- 
tion to a known volume of the unknown, 
and re-running the polarogram. From 
the known constants of concentration 





Fig. 13. The 


in 
from the electro- 
chloride 
and is strictly characteristic of oxygen. 
Obviously, such a wave form would in- 


as shown 
curve results 
0.001 M _ potassium 


electrode 
upper 
lysis of 


terfere with the wave forms corres- 
ponding to metals having deposition 
potentials within that range and con- 
sequently dissolved oxygen must be re 
moved. This is easily done by merely 
bubbling hydrogen or nitrogen through 
the solution before electrolysis for a 
period of from 2 to 30 minutes de- 
pending on the sensitivity required for 
the measurement. The middle wave of 
Fig. 13 shows the effect of a 30 sec- 
ond bubbling with hydrogen while the 
lower wave shows oxygen completely 
removed after a further 2 minute 
bubbling. The oxygen wave is of ad- 
ditional interest in that it displays a 
typical maximum, which in this case 
is completely characteristic and quan- 
titatively proportional to the oxygen 
concentration. Maxima also occur in 
polarographic reductions of the metals 
but in these cases they differ from 
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the oxygen maximum in that they may 
or may not occur depending on solu- 
tion conditions, and they are not quan- 
titatively related to metal ion concen- 
trations. The occurrence of maxima 
tends to distort quantitative relations 
so that, in any determination of con- 
centration, every effort must be made 
to forestall their appearance. For- 
tunately, maxima are relatively easy to 
suppress merely by the addition of 
small quantities of capillary active 
substances like gelatin or some of the 








Fig. 14 


organic dyes like methyl red, and 
fuchsin, methylene blue, etc. Fig. 14 
shows the effect on the oxygen max- 
imum of the addition of a few drops 
of a 1% gelatin solution. Note that 
the maximum is completely suppressed 
and a two-wave polarogram has be- 
come defined. The first wave repre- 
sents the reduction of oxygen to hy- 
drogen peroxide, and the second wave 
corresponds to the reduction. of hy- 
drogen peroxide to water. The perox- 
ide wave is also characteristic of or- 
ganic peroxides and can be used for 
qualitative and quantitative measure- 
ments. 

As an example of applied polaro- 
graphy, the analysis of a zinc-base die- 
casting alloy may be considered. This 
particular analysis serves to illustrate 
the several conditions which must be 
met before the feasibility of a polaro- 
graphic approach may be determined. 
The sample in question was one of a 
series of experimental melts on which 
analytical information on the co per, 
lead and cadmium content was desir- 
ed. Copper was present to the extent 
of 0.2%, while the lead and cadmium 
were about 0.004% each. In addition, 
traces of iron and tin were also pres- 
ent, but quantitative data on ‘these 
metals were not desired. Examination 
of a table of half-wave potentials for 
these metals indicates that cupric cop- 
per and ferric iron would deposit at 
the same voltage, about +-0.02 volts, so 


The duihins 
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that one single wave form for the com- 
bined metals would result. However, 
copper was present in such great ex- 
cess over the iron, that the contribu- 
tion of the iron to the total wave 
height was negligible and could thus 
be disregarded. Lead has a half-wave 
potential of about -0.40 volts and cad- 
mium of about -0.60 volts, so there ex- 
isted sufficient voltage separation be- 
tween these metals for the formation 
of separate, well-defined waves. How- 
ever, tin was also present and since 
its half-wave potential is close to that 
of lead the two would tend to form 
one wave. Again, in this case since 
it was present in only trace amounts 
its contribution to the lead wave was 
negligible. Even if it had been pres- 
ent in relatively large quantities the 
problem would not have been insolu- 
ble, since several chemical means of 
separation are available. Thus, for 
instance, if the sample were put into 
solution in nitric acid, the tin would 
form insoluble metastannic acid and 


could be mechanically removed after 
a suitable washing to prevent absorp- 
tion of other soluble ions. 


WY 


Fig. 15 


Having ascertained that the polar- 
ographic method was feasible in this 
case, it was only necessary to prepare 
solutions for analysis. A 5 gram sam- 
ple was dissolved in concentrated nit- 
ric acid, the solution was boiled to 
expel oxides of nitrogen, diluted with 
several volumes of water, and re-boiled 
to coagulate the metastannic acid which 
was centrifuged out. The precipitate 
was washed several times with small 
quantities of boiling water and the 
combined filtrates made up to 100 
ml in a volumetric flask. A 5 ml aliquot 
was transferred to a_ polarographic 
cell, 0.1 ml of 0.1% acid fuchsin added 
to suppress any copper maximum and 
a polarogram taken as shown in Fig. 
15. The first large wave was due to 
the copper while the two small waves 
apparent on the copper crest are due 
to lead and cadmium, respectively. The 
sharp rise at the end of the polaro- 
gram is due to the zinc which in this 
case served as the indifferent electro- 
lyte. The copper content was meas- 
ured by the method of internal cali- 
bration by the addition of 0.5 ml of 
a copper nitrate solution about 12 
times as strong as the original. The 
second curve shows the increase in 
wave height due to the addition of the 
calibrating amount of copper. 

It would seem that all that is nec- 
essary to determine the lead and cad- 
mium would be to extend the sensiti- 
vity of the galvanometer to increase 
the wave height of the two metals. 
However, in this case, the diffusion 
wave of the copper would also be in- 
creased and since it is present in such 
a great excess over the lead and cad- 
mium, all that would happen is that 
the waves for the lead and cadmium 
would not appear on the polarogram 
at all. Several solutions for this prob- 


lem are available. Thus, a current 


equal in magnitude but op 
polarity to the copper curr; 

be fed into the polarograph 

out the copper current. T} 
principle of the compensati: 
mentioned earlier in connect 

the more modern polarograp!} 

ical means may also be used 
precipitating out the copper 

it up in complexes which do | 
interfering deposition. In this pro, 
lem the copper was reduced to the «, 
prous state from which it apparens), 
does not deposit in acid solution 


} 


Fig. 16 


After measuring the copper content. 
several small crystals of hydroxylamjp, 
hydrochloride were added to the sap. 
ple in the electrolysis cell and stirreg 
into solution by the bubbling actio, 
of the hydrogen used for oxygen rp. 
moval. Galvanometer sensitivity a 
extended and another polarogram take 
as shown in Fig. 16 where the first 
wave is due to the lead and the s¢¢. 
ond to the cadmium. Interna! ¢: 
bration completed the measurement a: 
shown in the next two curves. The 
results.of this analysis were very gra. 
tifying in that spectroscopic results 
were checked within 0.1% of the per. 
centage present. The time required 
for the complete analysis was about 
30 minutes. 
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As another example of applied polar.am" 


ography, the analysis of a lead-zi 
paint pigment may be considered. 


paint sample was centrifuged to pre: 
cipitate the pigment which was then 
extracted with a suitable oil solvent 
to obtain an oil-free sample. A (25 
gram sample of the clean, dry pig: 


ment was dissolved in concentrated n:§ 


tric acid and made up to 100 ml with 
0.1 M potassium chloride as _ indiffer- 
ent electrolyte. Fig. 17 shows the 
polarogram of the original sample 3’ 
the left. As before, internal calibra 
tion for lead resulted in the increase 
lead wave in the middle curve whi 
the zinc increase is shown in the curv 
at the right. The results of the analysi 
showed the lead content to be 48% an 
the zine 52% which establishes the pig 
ment as a “leaded-zinc” pigment. 
Innumerable other examples coul( 
be cited in the fields of white meta 
analysis, steel analysis, electro-platin 
solution studies, etc., to say nothing ° 
the field of organic chemistry whet 
almost any group normally regarde( 
as reducible by hydrogen will lend * 
self to polarographic determination. 








te Section News 
Mig (Continued from page 641) 
retary, T. 8S. Cawthorne, and Treas- 
- «Mier, Wallace Moline. — 
‘The June meeting will be a_ social 
Cevieg ting to allow members to become ac- 
1 With hainted with each other and to intro- 
C} )ce the ladies to some of the workings 
‘BB the ISA. A technical movie, “The Uses 
“ High Speed Photography” and _ the 
eingMi ior film ‘Pueblo Boy will be presented, 


NOt allowlii/aicers will be installed, and refresh- 
his proh.gpents will be served. The June meeting 

. ree 1] conclude a season that has been 
o the ill c 


the cy niled by many members of the most in- 

resting yet presented by the Detroit 

ition, | MiMection. —WILLIAM E. WILSON, Corr. 
KANSAS CITY 

On May 25th, Kansas City Section met 

the Crossroads.” Clayton H, Barnard. 

pplication Engineer. Bailey Meter Com- 

os any, presented an illustrated talk on 

miectronic Instruments and Controls for 

he Process Industries.” He showed il- 

strations of the various types of indi- 

tors, controllers and recorders for tem- 

content rature, flow, pressure, percent oxygen 

xvlamin, d percent combustibles, His explana- 

“2 ‘eile Mon of the circuit used for temperature 

the San: ind pressure compensated flow meters 

d stirred fas of unusual interest to the members. 

‘ —W. A, REICHOW, Corr. 








£ actor ee eeane 
ygen re LOUISVILLE 
Vity was On May 25th, the Louisville Section 


am taker ard a very interesting talk by Mr. C. B. 
the first oore of Moore Products Company on 
‘rhe Solution of Instrumentation Prob- 


the sec. ms by the Pneumatic Null Jalance 
nal c¢ali-MMfethod.” After a brief discussion of the 
pment as sic fundamentals of force balance and 
es. Theme pneumatic force balance system. Mr. 


oore explained his pneumatic pressure 
gulator. Mr. Moore is that rather rare 
mbination of a technician and an in- 


rery gra- 
» Tesuits 

















the pe; resting speaker. The meeting was held 
per- 3 o. <ele ‘ : ~ 

iliee ta the Joseph E. Seagram Auditorium 
required M@ith the president, J. J. Monahon, pre- 


aS about 











ding. 

The last meeting of the spring series 
as held on June 22, 1948, with Vice- 
esident Estus Ballard presiding. Mr. 
ictor P. Head, Fluid Research Engi- 
er, Fischer-Porter Company, spoke on 
ough Fluids and Their Handling.’ He 
ressed dimensional analysis and other 
ctors affecting fluid flow. 

A social half hour with refreshments 
bilowed the meeting. 

—PAUL B, SMITH, Sec’y 
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4 OAK RIDGE 

'On May 26th, the Oak Ridge Section 
eid a special meeting in order that we 
hight avail ourselves of the privilege 
hearing Mr. E. E. George, Metallurgi- 
| Department of the General Electric 
mpany. His topic was “Thermistors.” 
is talk covered the origination of the 
hit, methods of manufacture, and direct 
pplications. After giving us the low 
Own On the gadget, we were shown 
fiual usage by means of test panels 
various forms. 










































Fig. 17 : : 

1B sOur regular meeting, held June 2nd, 
s highlighted by a local speaker. Dr. 

to pre: H. Ray of the Oak Ridge National 









yas then oratories. His topic 


being ‘“Health- 


solvent hysics Instrumentation,” The talk dealt 
A 02 avily on the point, “what is required 
AL Vit the instruments rather than what the 
dry pig: struments can do.” In a very able man- 
rated nis rt we were given the requirements and 


e need for their being rather strict. 


“ith 
ml with istrument men in this field certainly re- 












indiffer: ived a definite challenge to meet the 
ows the cifications. —J. O. ALEXANDER, Sec’y 
imple at 

calibra PITTSBURGH 

nerease he last spring meeting of the Pitts- 


ve. while rgh Section, ISA, was held on May 
eae th in the Lecture Hall at Carnegie 
he curve Seum. It was preceded by a dinner 















anal the Museum Cafeteria. 
8% an he meeting was opened at 8 P.M. with 
the pig: members present. The minutes were 














hd by Secretary Susany, and President 
W. Prince presented the financial re- 
t, in the absence of Treasurer Clarke 
y. Dick Rimbach gave a short report 
the arrangements for the Philadelphia 
eting and exhibit. A preliminary re- 
rt on next season’s program was pre- 


nt. 

rs could 
fe meta 
-plating 
thing of 
























y where ted by Henry Fulton. 
Sa wrardel resident Prince then introduced the 
£ Wily elected officers and 


executive 
ard (announced last month) and turned 
meeting over to the new President, 


lend |t 
ation. 


R. M. Kendig of Westinghouse Air Brake 
Mr. Prince was elected Chairman of a 
newly formed Section Historical Com- 
mittee. 

Mr. Kendig then introduced the speak- 
er, Dr. Markson of the Hagan Corp., who 
spoke on “Pneumatic Force Balance In- 
struments.” Dr. Markson described his 
company’s Thrustorq transmitter for 
force measurement, as in dynamometers 
and weigh bins. He discussed the proper- 
ties of diaphragms both slack and mold- 
ed, and the accuracy attainable with the 
instrument. After a lengthy discussion 
period, meeting adjourned at 10:40 P.M. 

—M. M. FroMM, Corr. 


RICHLAND 

On a return engagement, Mr. S. B 
Biddle of Leeds and Northrup Co,, San 
Francisco branch, lectured on the “The- 
ory and Practice of pH Measurement” at 
the regular meeting of the Richland Sec- 
tion, May 12. Mr. Biddle, who ordinarily 
likes to be practical, gave forth with a 
concentrated and well prepared lecture 
leaning toward the theory of pH meas- 
urement, First, he defined pH and dis- 
cussed the chemical and mathematical 
derivation of the pH scale. Then he de- 
scribed the development of pH measur- 
ing devices and problems overcome by 
pioneers in the field. Dole is given credit 
for developing the glass electrode, much 
in use today, in the early 1920's at the 
University of Chicago. With new and 
secret varieties of glass, today, much 
more sensitive electrodes are made. In 
conclusion, Mr. Biddle pointed out some 
of the problems of automatic control of 
pH and gave some useful hints on the 
maintenance of pH equipment. Needless 
to say we found the lecture both inter- 
esting and educational. 

Added features of the meeting in- 
cluded two movies “Adventures in Sci- 
ence” and refreshments of coffee, cake 
and ice cream. 

The program committee has tentatively 
scheduled for the June meeting a talk 
on Automatic Controls by J. G. Ziegler 
of the Taylor Instrument Co. 

—JOHN FLICKINGER, Corr. 


ROCHESTER 

The fifth and final meeting of the Roch- 
ester Section for the spring season 
was held May 20th at 8:00 P.M. in the 
Physics Building on River Campus of 
the University of Rochester, Rochester, 
New York. Mr. Harvey Klumb of Roch- 
ester Gas and Electric Co., was the 
speaker of the evening. A very interest- 
ing discussion of the “Electrical Power 
Distribution in Rochester” was given by 
Mr. Klumb. He has been employed by 
Rochester Gas and Electric for several 
years and is at present Superintendent of 
Electrical Distribution for the company. 

The general electrical distribution net- 
work for the city was shown with em- 
phasis on such places as voltage change 
locations, substation and branching 
points. A map of the city was used to 
illustrate this system. A brief history of 
the system was given to point out the 

s 
Whos Who 
W. H. SISSON 
Director, Central Indiana Section 

“Bill” Sisson, Central Indiana Section 
Delegate, has been very closely associated 
with Industrial Instruments for the past 
26 years and is widely 
known throughout the 
midwest section of the 
United States. 

He attended the 
University of Illinois 
and supplemented his 
education with courses 
at the University of 
Kansas and the Uni- 
versity of Kansas City. 
Bill was associated 
with The Texas Co. 
for six years and then 
transferred his activi- 
ties to The Brown In- 
strument Co, in their 
Chicago District. He was later transferred 
to Peoria, Ill., then Kansas City, Mo, and 









































many factors which must be taken int 
consideration In constantly increasing 
the distribution capacity. It was pointed 
out that the normal system would double 
in capacity about every 12 years. Slide 
and photographs illustrated various 
pieces of equipment such as cable 
supports, sub-stations, conduit, switches 
ete. One interesting point in this phase 
of the talk was the fact that different 
locations in the city require different de 
sign and architecture As would be ex- 
pected, equipment requirements continu- 
ally change and consequently a constant 
alteration program is necessary The 
talk was continued with a detailed ex- 
planation, supplemented with slides, of the 
operation of laying a new underground 
cable down one of Rochester's main thor- 
oughfares. All operations were described 


beginning with digging of trench and 
continuing with the laying and cement- 
ing of conduit, pulling of cable, splicing 
of cable, installing junctions, and test- 
ing and putting into operation. A_ brief 


portion of the talk was given to the ex- 
Planation of the street lighting system 
and some of the maintenance problems 
involved. 

Mr. Richard Rimbach was present and 
discussed several important matters with 
the Section. He answered questions con- 
cerning the Society which had been 
raised by the membership. We enjoyed 
Mr. Rimbach’'s visit and welcome at any 
time the visitation of national and sec- 
tional officers and members 

A short business session concluded the 
meeting. Mr. Al Harmon was appointed 
National Director. The next meeting of 
the Section will be held September 28, 
1948, with Mr, Harold Crouch of FEast- 
man Kodak Company as guest speaker 

(CHARLES W. Covey, Corr 


SOUTH BEND 

On May 13th an educational program 
was presented by the Brown Instru- 
ment Company Division of Minneapolis- 
Honeywell Regulator Company, before a 
group of 29 members, Mr. H. M. Schmitt, 
Manager of the Chemical Industries Di- 
vision, presented a very interesting talk 
on the most recent developments in 
Measurement and Control by the Brown 
Instrument Company He featured the 
“Low tange Radiamatic”’ pyrometer ca- 
pable of measuring temperatures from 
plus 1600 degrees F without a_ direct 
contact with the medium being meas- 
ured. Slides accompanied this discussion 
and Mr. Schmitt also had demonstrating 
equipment which included the “Low 
Range Radiamatic” instrument 

Chairman for the evening was Mr 
George E. Gilliam, president of the South 
Bend Section of ISA. With the member- 
ship drive on, each member was urged 
to bring in new candidates and each 
member bringing in three new members 
will be awarded an ISA pin 

The June 3rd meeting was conducted 
by Leeds & Northrup Company, Chicago, 
Illinois, before a group of 26 members 
Mr. J. B. Higley, Head Field Engineer of 
Leeds & Northrup Company discussed 
“Some Development in Temperature 


in the LS. A. 


is now located in Indianapolis, Ind, as In 
dustrial Manager for that territory, 

During the four years spent in Kansas 
City, he was instrumental in organizing 
The Kansas City Industrial Instrument So- 
ciety long before the advent of ILS.A He 
also aided in the organization of the Cen- 
tral Indiana, South Bend and Louisville 
Sections of I.S.A. Bill has served as Pres- 
ident, Chairman of the Board of Directors 
and is now Delegate of his local IS.A. 
Section, 

Aside from his regular duties, Bill has 
developed a couple of unique ideas on in- 
strumentation which have resulted in pat- 
ents. He enjoys fishing and during vaca- 
tions can be found at one of his favorite 
spots in Wisconsin, Michigan or in the 
Ozarks. His hobby was photography for 
several years but now has turned to his 
first love, “Ham Radio.” A new Kilowatt 
Transmitter, C. W. and phone, is in the 
process of construction and will be “On 
the air” late this year. 
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Recording and Control Equipment.” This 
talk was primarily limited to the new 
L&N Speedomax Signalling Controller. 
A demonstration instrument of each type 
was on display during the meeting. Mr. 
J. H. Brewer of Leeds & Northrup accom- 
panied the guest speaker and he also 
discussed the evaluation of control in- 
strument performance 

—MARIUS WOLFF, Corr. 


SOUTHERN MICHIGAN 

May meeting a slate was pro- 
the Nominating Committee and 
by Mr. Walter Marburger, the 


Mr. Ken Mead, Vice-presi- 
Mr. Leon Simkins, Secretary . / 
Kuiper, Treasurer ... Mr. Dale 
Mr. Ed Stevens. 

After a motion was made to close the 
nominations, further discussion led to 
the holding open of the nominations until 
the June meeting. 

Mr. Wade Allen 


At the 
posed by 
presented 
chairman 
President 
dent... 
Mr. Homer 
Goodsell, and 


introduced Mr. R. R. 
Proctor of Pure Oil Research and Devel- 
opment Laboratories, Northfield, Illinois, 
who spoke on “The Electronic Road Test 
Panel.” The so-called octane number or 
octane rating of fuels has for years been 
determined on a CFR engine, running at 
600 rpm. for the Research Method, and 
at 900 rpm. for the Motor Method. 
Though this procedure is still standard 
in all laboratories, it does not give a 
complete picture of the fuels since its 
rating is determined at only two speeds. 

The Borderline Method determines the 
octane rating over the entire range of 
speed. Briefly, the fuel rating is deter- 
mined by plotting a framework of refer- 
ence fuels and superimposing the un- 
known fuel on the framework to deter- 
mine its octane rating at any speed. All 
fuels are run by using a car in which the 
distributor, governor, and vacuum ad- 
vance have been locked out and a manual 
control installed. The distributor is first 
set so that ignition occurs at a point 
somewhere near top dead center. With 
the car in high gear and running at 8 
to 10 mph. on a level road, it is acceler- 
ated at wide open throttle and the speed 
at which the knock fades out is recorded. 
At least two check runs are made, or 
more if necessary, until the same fade- 
out speed is agreed upon by two ob- 
servers. The spark is then advanced two 
degrees and the procedure repeated, then 
two more degrees, and so on, until a 
complete curve had been plotted for 
speeds up to 7 miles per hour. 


Forward your letter to INSTRUMENT 

SOCIETY OF AMERICA, 1117 Wolfen- 

dale St., Pittsburgh 12, Pa. 

INSTRUMENT ENGINEERS for chemical 

plant installation and maintenance 
work by manufacturer of chlorine and 
caustic. Power plant instramentation 
experience desirable; Location Louisi- 
ana. Box 145. 


. . . 


INSTRUMENT SALES ENGINEER fer 
unusual sales opportunity in Boston 
and vicinity with Fisher Governor Co. 
sales representatives for technical 
graduate with instrument application 
and maintenance experience in chem- 
ieal or petroleum plants. Reply by let- 
ter giving age, education and experi- 


Instrumentation involves the measure- 
ment of spark advance and the engine 
speed. The measurement of spark ad- 
vance is accomplished by a tricky cir- 
cult of thyratrons and meter. The engine 
speed is determined by use of several 
tubes and a meter, having a switch for 
using with four, six, or eight cylinder en- 
gines. A necessary component of the instru- 
mentation is a constant voltage supply ob- 
tained with the use of tubes along with 
the vibrator and transformer. 

At the June meeting, the Secretary's 
and Treasurer's reports were accepted 
as read. A motion was made, seconded, 
and carried to accept the President, 
Vice-president, and Secretary as pro- 
posed by the nominating committee. The 
Treasurer was elected by a 9 to 3 vote. 
The officers for the next year are: 

President .. Ken Mead 
Vice-president Leon Simkins 
Secretary ... Homer Kuiper 
Treasurer . Dale Goodsell 

The notice sent out by Richard Rim- 
bach, the National Secretary, asking for 
the names of the officials of the organi- 
zations which employ ISA members was 
read. A proposal was presented to the 
membership suggesting that there be a 
“tie-in” with other sections, such as 
Wayne, Detroit, etc., which would mean 
changing the meeting day to the third 
Wednesday of the month. A vote on this 
change was deferred until September. 
Wade Allen, the program chairman, in- 
troduced Mr. Earl C. Rieger of Interna- 
tional Harvester Company, Chicago, III., 
who spoke on “An Instrument Mainte- 
nance Program.” 

Mr. Rieger divided his talk 
sections as follows: (A) Fix it before 
it happens. (B) Take down the fence. 
(C) Routine and special instruments. 
(D) Examples of special problems. (E) 
Idea exchange. 

Under the first section it was pointed 
out that a breakdown usually occurs at 
a time when it can be least tolerated. 
The logical remedy is to have routine 
maintenance and “fix it before it hap- 
pens.” “Take down the fence” applies to 
the ill will which is created between the 
instrument maintenance department and 
those who have to rely on the data ob- 
tained from the instruments. It is im- 
perative that ali concerned know the 
limitations of the instruments and do 
not try to stretch the accuracy. Of 
course. along with this goes the uni- 
versal failing of trying to “pass the 
buck.”” In the case of routine and special) 


into five 


I.S.A. EMPLOYMENT SECTION 


ence. Salary based on experience and 
qualifications. Box 146. 


INSTRUMENT ENGINEER opening for 
qualified man with Titanium Div. of 
National Lead Co., N. J. Write Employ- 
ment Service, ISA for further informa- 
tion, Box 147. 

ELECTRONIC ENGINEER graduate with 
degree in electrical or mechanical engi- 
neering with experience in electronics. 
Should have inventive ability with gen- 
uine interest in instrumentation. Posi- 
tion would be Supervisor of Electronics 
of Mechanical Dept. of large pharm- 
aceutical and biological products man- 
ufacturer. Location Detroit, Mich, Box 
148. 





selected for interview. 


MENT REGISTER immediately 


arranged. 





ISA EMPLOYMENT REGISTER 

WHEN: Third Annual Conference and Exhibit of the Instrument Society 
of America, September 13 through 17, 1948. 

WHERE: Convention Hall, Philadelphia, Pa. 

Seeking a Position in Instrumentation? Registration forms and further 
instructions may be obtained from the Society Office. Pre-registration by 
applicants is advisable, as records will be made available to prospective 
employers before the week of the Conference and Exhibit. 

Do You Need An Instrument Man? Companies or institutions seeking in- 
strument men are requested to file notice of open positions prior to the 
week of the Conference and Exhibit so that qualified applicants may be 


Interviews Arranged. Representatives of employers and applicants at- 
tending the Conference are urged to report to the office of the EMPLOY- 
upon 


The Instrument Society of America, 1117 Wolfendale St., Pittsburgh 12, 


arrival so that interviews may be 


Pa, 
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instruments an operator 
period of instruction is 
handle the situation, but 
arises which is outside the us 
of ills, a man with a thorough } 
of the instrument is needed. I: 
and instruction sheets are extr: 
uable. An important quality 
strument supervisor is to bs 
detect when it is more exped 
the work or to send it out, 
whether or not an instrument 
the repair stage. This decisio; 
pendent upon quite a number 
The examples of special prob) 
too numerous to list here, but 
ered a good portion of the 
sciences. There has been an oy, 
ballyhoo about electronics, just 
case of atomic power. Electron 
the answer to al] problems, 
everything else, it has its place 

The fifth section of Mr. Rieger's ; 
typifies his activities in the ISA. He ;. . 
firm believer in the exchange of ideas } 
those concerned with instrumentatiq, 
The medium by which this ha 
takes place is through just suc} 
ganization as the ISA, and othe 
cal societies. Another type of 
of ideas is through cooperatio: 
industry, while a third takes 
through the activities of coll: ges 
universities. 5 

That there is interest in the tech; 
societies is attested by the fact that +} 
are now about forty sections of the Iss 
after having been established about ty» 
years ago. To accomplish the ain 
idea exchange, members should a; 
meetings regularly and participat; 
asking questions from the floo: 

Mr. Rieger had a reel of film take; 
various subjects with the high 
camera, showing the corn planter me 
nism, valve spring bounce, fuel injectio; 
spray pattern, and a color record of th 
explosion inside of a cylinder. The N. 4 
C. A. has a camera which takes aboy 
100,000 frames per second, and ther i 
talk of a camera which will go ty 
2,000,000 frames per second. An interes. 
ing discussion period followed y 
Rieger’s talk. One unsolicited 
was, “It sure made sense.” 

—R. J. SCHOFIELD, Se 


Spee } 


comment 


SOUTH TEXAS 

The South Texas Section visited ¢} 
Instrument Repair shops of the Naya 
Air Station, for its May meeting. It wa 
a case of one half getting a chance 
see how the other half lives or makes ; 
living. About half our membership ar 
aircraft instrument men: and the 
half are industrial instrument 
the refineries and chemical plants in t 
area. AS usual the most interest ce; 
tered around the famed Sperry Automat 
Pilots and the Pioneer flux gate com 
passes. Some were amazed at the variety 
of work done in the shop, and one con. 
mented that the shop would make 
ideal physics laboratory for teach 
purposes. 

The June meeting will be addressed} 
Dr. Armstrong Price on “The History 
Sand and Clay Dunes in South Texas." 

In July we will have a talk and 
illustrative movies on meteorology 
the recording instruments used. July § 
also the month for our annual barbe 
at Falfurrias given by Homer Givens 
the boys from the LaGloria plant there 

—L. NEEDHAM, (Cor 


WAYNE COUNTY 

The regular meeting was held May! 
in the St. John’s Evangelical Chu 
Hall. The speaker was Mr. T. S. Caw 
thorne. Detroit representative of the We 
ton Electrical Instrument Corp. The discus 
sion on panel board and test instrumenty 

with numerous blackboard sketches, cle 
up many points on methods and accurat 
of electrical measurements. The effect 
of temperature and means of compens 
tion and the action of jewel bearing 
were very interesting. 
At a special meeting on May 5 Ms 
Malcolm Hall, Supervisor of Training ® 
the Foxboro Co., spoke on instruction 4 
training of instrument men, mentio 
progress in setting up instruction cours 
in several colleges. He also gave a tal 
with slides, on a “Differential Pressv! 
Transmitter for Pneumatic or Elect 
Remote Transmission.” 
—JOHN MACPHERSON, C 
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